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HROMBOPHLEBITIS occurring postoperatively, during or follow- 

ing many other conditions, is at best a very disabling disease and all 
too frequently terminates tragically. Numerous experimental and c¢lini- 
cal investigations have been done in an attempt to elucidate the patho- 
genesis and development of this enigmatic phenomenon. In another 
publication,’ the multifarious hypotheses and the numerous etiologic 
factors are reviewed and discussed in detail. The great variety of causes 
is indicative of the paucity of knowledge concerning the true mechanism. 
This is probably responsible for the wide differences in opinion regard- 
ing types of therapy, some of which are diametrically opposed. How- 
ever, no attempt will be made here to discuss the sundry pathogenie fae- 
tors and therapeutic measures as they have been adequately reviewed 
in another publication. 

Based upon our recent experimental and clinical investigations, we 
believe that heretofore the conceptions of the mechanisms producing 
the clinical manifestations in thrombophlebitis have been incorrect. In 
1934, Leriche and Kunlin*: * reported three cases of acute postoperative 
phlebitis which were successfully treated by novocain block of the 
lumbar sympathetic ganglia. Since this time Leriche and his co-work- 
ers*® have reported other cases with similar results. According to 
Leriche,” * © the mechanism of the development of the clinical manifesta- 
tions in thrombophlebitis is the initiation of a vasomotor reflex as a 
result of impulses originating in the thrombosed venous segment. Ap- 
parently Leriche is of the opinion that there are three dominant factors 
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in this process; namely, venospasm, extent of coagulation, and arterio- 


spasm.® Of these, venospasm is most constant and significant. By block- 
ing the sympathetic ganglia with novoecain, this vasomotor reflex is 
broken and the elinical manifestations relieved. This method has been 
successfully used by Bourgault,? Aufrere and Mathieu,* deSouza Rudge,” 
Massart,’” Digonnet, Chenebault, and Rauchy,'' Fasano,'? Figuiredo,' 
14 


Rouffart,'* and Gregoire.! 
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Fig. 1.—Technigue of lumbar sympathetic block in thrombophlebitis of lower ex- 
tremities, A, Lateral recumbent position of patient. 8B, Cutaneous sites of puncture 
lie on a horizontal level with and two and one-half fingerbreadths lateral to upper part 


of spinal processes of first four lumbar vertebrae. These puncture sites in the skin 
are immediately over the transverse processes of the respective vertebrae. CC, Each 
needle is inserted vertically until transverse process of corresponding vertebra is 
reached as represented by dotted needle. Direction of needle is then changed slightly 


and inserted two and one-half fingerbreadths beyond the transverse process so that its 
point lies near the anterolateral surface of the body of the vertebra where the sympa- 
thetic chain lies. 


We are in hearty agreement with the contention of Leriche that the 
clinical manifestations in thrombophlebitis are due largely to the vaso- 
motor reflex which originates in the thrombosed segment, that the symp- 
toms can be relieved completely, and that the convalescence will be mate- 
rially shortened by blocking the sympathetics and thus breaking the 
reflex. On the basis of our experimental and clinical observations, how- 
ever, we are of the opinion that the manifestations are due less to the 
associated venospasm than to an arteriospasm, the mechanism of which 
will be discussed completely in a subsequent presentation."" 

We have used novoeain block of the regional svmpathetie ganglia in 
results in 


a number of cases and have obtained uniformly successful 
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every instance. <A detailed analysis of these cases will be presented in 
another publieation.'’ Immediately following the injection, there has 
been complete relief of pain which in some instances has been perma- 
nent. In others, subsequent injections have been required, but only 
rarely has it been necessary to use more than three injections. Within 
twenty-four hours the temperature declines and generally is normal 
within seventy-two to ninety-six hours. The associated swelling of the 
extremity begins to diminish within the first twenty-four to forty-eight 
hours and usually within a week to ten days has disappeared completely. 
In over one-half the cases the extremity has returned to its normal size 
within four days after the beginning of the treatment. In contradistine- 
tion to the prolonged convalescence following previously employed meth- 
ods of therapy in which bed rest was necessary for from six to eight 


weeks and in which the postphlebitic manifestations persisted for a vear 
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Fig. 2.—Technique of cervicodorsal sympathetic block by the posterior approach. 
A, Prone position of patient with pillows beneath the chest. Bb, Cutaneous puncture 
sites lie on a horizontal level with and about two and one-half fingerbreadths lateral 
to the spinous processes of the seventh cervical, first and second thoracic vertebrae. 
These puncture sites in the skin are immediately over the transverse processes of the 
first, second, and third thoracic vertebrae respectively. C, Each needle is inserted 
vertically until the transverse process of the vertebra is reached as represented by the 
dotted needle. Direction of needle is then changed slightly and inserted two and one- 
half fingerbreadths beyond the transverse process so that point of needle is near 
lateral surface of body of vertebra in retropleural space where sympathetic chain lies. 
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or longer, the patients in this group were well within two weeks and all 
walked out of the hospital within or shortly after that period of time. 
Equally as good results can be obtained in the upper extremity as in 
the lower, although in most instances the thrombophlebitis involves the 
vessels of the lower extremities, probably because of their relative in- 


activity postoperatively. 
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Fig. 3.—Technique of stellate ganglion block by anterior approach. A, Cutaneous 


site of puncture is 1 cm. medial to the midpoint of the clavicle and immediately over 
its upper border. B, Needle is introduced on a horizontal level with the upper border 


of clavicle and directed posteriorly and medially at a 45 degree angle with the mid- 


line. The point of the needle impinges against anterolateral surface of the body of 
the seventh cervical vertebra or at the junction between the seventh cervical and 
first thoracic vertebrae. 


The technique of the injection of the lumbar sympathetic ganglia is 
extremely simple and in these cases is performed with the patient in bed. 
Patients with severe manifestations, in whom motion is difficult and pain- 
ful, are placed in the lateral recumbent position with the affected side 
up (Fig. 1A). After preparation of the skin over the lumbar vertebra, 
wheals are made in the skin by intracutaneous injections of 1 per cent 
novocain at points approximately two to two and one-half fingerbreadths 
lateral to the upper part of the spinal processes of the first, second, third, 
and fourth lumbar vertebrae (Fig. 16). These points of the skin lie 
immediately over the transverse processes of the corresponding verte- 
brae. A twenty or twenty-two gauge needle 8 to 10 em. in length is 
employed. The needles are inserted vertically through each wheal until 
the transverse process of the corresponding vertebra is reached, usually 


a distance of about 4 to 5 em. The direction of the needle is then 
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changed slightly either superiorly or inferiorly so that it can project be- 
yond the process and is pointed slightly towards the midline. The needle 
is then inserted for another two and one-half fingerbreadths so that its 
point impinges against the anterolateral surface of the body of the 
vertebra in the retroperitoneal space (Fig. 1C). Through each of the 
needles, 5 ¢.¢. of 1 per cent novocain is injected. Before injection, aspira- 
tion should be done in order to avoid the injection of novocain into a 
blood vessel. Within a few minutes after a satisfactory injection, the 
extremity on this side becomes warm and dry. Moreover, it has been 
our observation that the superficial veins become more prominent. 
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Fig. 4.—Diagrammatic drawing illustrating introduction of needle posteriorly and 
medially at a 45 degree angle with the midline so that the point of the needle impinges 
against anterolateral surface of the body of the seventh cervical vertebra or at the 
junction between the seventh cervical and first thoracic vertebrae where stellate 
- ganglion lies. 


We have had two eases of thrombophlebitis involving the upper ex- 
tremity in which this method of therapy was used. The technique of 
injection of the cervicodorsal sympathetic ganglia is extremely simple. 
One may use either the posterior or anterior approaches. In employing 
the former, it is desirable to place the patient in the prone position with 
pillows beneath the chest (Fig. 24). Needles similar to those used for 
the lumbar injection are satisfactory. Unlike the lumbar region, the 
spinous processes of the thoracic vertebrae are directed obliquely down- 
ward so that the end of the spinous process of each vertebra lies on a 
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horizontal level with the transverse process of the vertebra below. Ac- 
cordingly, the cutaneous sites of injection are made approximately two 
and one-half fingerbreadths lateral to the spinous processes of the 
seventh cervical (which is the highest prominent vertebral spine), the 
first, second, and third thoracie spines (Fig. 2B). The needles are simi- 
larly introduced perpendicularly until the transverse process of the 
vertebra is reached. The direction of the needle is changed slightly as 
in the technique for the lumbar region so that it ¢an slip beyond the 
transverse process and is directed toward the midline. It is inserted for 
another two and one-half fingerbreadths until the point of the needle 
lies on the anterolateral surface of the body of the vertebra in the 
retropleural space where the sympathetic trunk lies (Fig. 20). Aspira- 
tion should always be attempted as this precaution will avoid the in- 
jection of novocain into a blood vessel or the subarachnoid space. If the 
point of the needle impinges directly against the vertebral body, the in- 
jection may be difficult. An attempt should be made to slip the point 
away trom the body slightly. Five cubic centimeters of 1 per cent 
novocain solution is injected through each of the needles. 

In injecting the stellate ganglion, we prefer the anterior approach, 
the technique of which is a modification of that described by Leriche." 
This has the great advantage of being much simpler than the posterior 
approach. A point 1 em. medial to the midpoint of the clavicle is chosen 
and an intracutaneous wheal of novocain is made in the skin immediately 
over the upper border of the clavicle (Fig. 34). A fine lumbar puncture 
needle is introduced on a horizontal level with the clavicle and directed 
posteriorly and medially at a 45 degree angle with the midline (Figs. 3B 
and 4). The point of the needl@ after being introduced for a distance 
of 6 to 7 em., impinges against the anterolateral surface of the body of 
the seventh cervical vertebra or at the junction between seventh cervieal 
and first thoracic vertebrae, where the stellate eanelion lies. After ascer- 
taining by aspiration, that the needle is not in a vessel, 10 ¢.¢. of 1 per 
cent novocain is introduced, A satisfactory injection is determined both 
in the anterior and posterior approaches by the presence of Horner’s 


syndrome, anhydrosis, and increase in warmth of the extremity on the 


injected side. 
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ITH the rapid strides that surgery has made in the last few decades, 





it is not surprising that many of the more fundamental elements on 





which it is built have been overlooked. One of these elements, the sur- 





gical knot, has received only occasional consideration. Until recently this 





consideration took the form of various opinions, neglecting entirely a 







scientific approach to the problem. 





It should be definitely stated that the present inquiry into the causes 


of knot failure in no way champions one type of suture material over 






any other. It merely points out that many knots formerly thought to be 






quite secure are far from reliable. The important faults and causes of 







failure are indicated for the more common suture materials. The much 





argued point of ‘‘catgut versus silk’? will be left for others to diseuss. 


Undoubtedly silk has its definite indication in surgery as does catgut. 






How far the general use of silk may be able to encroach on the domain 







of catgut remains to be seen. 





This study considers only those knots which must take tension or those 


ligatures about blood vessels where failure may mean disaster. It in no 






way applies to ordinary subcutaneous bleeders. Almost any knot about 






these seems entirely satisfactory. 






It has been our contention that the weakest part of any suture or liga- 
| i 





ture which is subjected to tension is the knot which secures the suture 






ends. This has been amply demonstrated.” * ° It is usually assumed that 






the knot which the surgeon ties is inviolate. If this is so, and we strongly 
doubt it, then the next weakest link is that portion of the suture mate- 
rial immediately adjacent to the knot. At this point the suture has been 


sharply kinked and some of the fibers fractured by sharp turns imposed 








by the knot. This has been shown to provide an actual weakness as well 







as a theoretical one.” 
What are the factors which produce a stable knot? What effect has the 
suture material itself on the knot? What change may result when tissue 







fluids moisten the knot? What type of knot is the most reliable under 






tension? And last, of how great importance is the individual factor of 










the operator himself ? 
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GENERAL CONSIDERATIONS 

A knot is defined as ‘‘the fastening made by entangling together one 
or more cords.’’ Such a definition neglects the most important feature of 
a surgical knot. Thus for surgical purposes the above should be changed 
to ‘‘the fastening made by entangling together one or more cords so that 
any tension on the fastening causes an increased contact pressure on the 
component parts of the knot.’’ An example of this ideal is found in the 
properly tied square knot. Here an increased tension causes the inter- 
locking elements to bind all the more tightly upon themselves. The con- 
verse of this is any type of slip knot which has little or no tendeney to 
increase its binding power with increased tension. 

It follows then in the last analysis that a knot stays tied because of the 
friction of one Component part upon another. If a given knot is com- 
posed of material having a high coefficient of friction, then its holding 
power is much greater than one tied with a slippery material having a 
low coefficient of friction. The coefficient of friction of a given suture 
material may undergo a marked alteration when it becomes moist. 

Since the holding power of a knot is so largely dependent upon the 
friction of one suture strand upon another, it seemed desirable to deter- 
mine the frictional values of various common suture materials when tied 
in the form of a knot. This has been done for both wet and dry sutures 
by a method previously reported.” The values obtained indicate a marked 
variation for different materials. Subsequent trials run for the present 
study have slightly altered the previous findings. However, the general 
ratios remain unchanged. These revised wet and dry coefficient of fric- 
tion values are given in Table I. Their significance will be commented 
upon later. 

TABLE I] 
COEFFICIENT OF FRICTION VALUES 

DRY WET 
Silkworm gut 0.15 0.14 
Dermal 0.15 0.15 
Silk (serum proofed) 0.18 O17 
Silk (moderate wax impregnation) 0.29 0.33 
Silk 0.18 0.32 
Linen 0.22 0.40 
Catgut, plain 0.18 0.29 
Catgut, chromic 0.19 0.35 

*These are average values. The smaller sized material gave somewhat lower 
values than the larger. Saline was used to moisten the sutures since the results 
obtained were practically the same as when using animal serum. 


There are certain factors and conditions peculiar to suture material 
which definitely alter the holding power of a knot. Briefly these are: 

1. Moisture.—It is common knowledge among musicians that the gut 
of stringed instruments is apt to snap or the knots come untied during 


damp weather. It is likewise known by surgeons that catgut seems to be 


more slippery wet than dry and that knots tied with wet gut have a great 
tendency to slip out. What is the reason for this physical change? 
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It was assumed that the moisture caused a decrease in coefficient of 
friction, thus allowing the knot to slide. This assumption proved to be 
totally false, as is shown in Table I. Here it is seen that the wet frie- 
tional values were nearly double those of the dry eatgut. As might be 
expected, these materials, such as dermal or serum-proofed silk, which 
are impervious to moisture showed practically no change in the wet state 
over the dry. On the other hand, materials, sueh as ordinary silk and 
linen, which absorb considerable quantities of moisture nearly doubled in 
their frictional values. Why then is it that, though the values are high 
for wet catgut, a knot tied with this material has such a great tendeney to 
fail? 

There are two very logical explanations for this. First, as a 
strand of dry catgut picks up moisture it assumes a quality it did not 
formerly possess ; namely, that of elasticity. This should better be termed 
elongation since once the strand is stretched there is only little tendency 
for it to re to its former leneth. Thus it is seen (Table II) that a 
strand of de - arated plain catgut stretches but about 1 per cent under 
a tension of | ke. After the same strand has been immersed in saline 
solution for a few minutes, it will elongate 14 per cent under the same 


tension. 
TABLE II 


EFFECT OF MOISTURE ON CATGUT ELASTICITY AND SIZE. AVERAGE VALUES 
% STRETCH % STRETCH % DIAMETER 
DRY 1 KG, WET 1 KG. INCREASE 
TENSION TENSION WET 
No. 1 plain boilable 4 14.0 55 
No. 1 chromic boilable L.2 8.0 50 
No. 1 plain nonboilable 8.5 11.0 1S 
No. 1 chromic nonboilable 6.5 S.0 20) 
Linen 0.7 1.8 


This quality of wet catgut has a very definite bearing on the holding 
power of a knot. It prevents the tving of a hard firm knot. Also when 
tension is put on such a knot its component parts have a tendency to roll 
over each other until the cut suture ends finally roll out. Much the same 
action is noted when two ends of a rubber band are tied together and 
then subjected to tension. The knot merely rolls out. 

Another factor in the failure of catgut knots is the swelling of the ma- 
terial itself as it takes up moisture. It will be seen (Table II, Fig. 1) 
that the diameter of a strand may increase half again its original size. 
Of course, this has a very definite tendeney to swell the knot loose. 

It is obvious that in material such as dermal or serum-proofed silk the 
quality of the strand is not altered by moisture. Therefore, the ability of 
the knot to hold remains unchanged. 

2. Local Flaws and Suture Irregularities —Regardless of the material 
used, there may always be a few irregularities or flaws at the site of the 
knot. At times these tend to catch and hold the knot throws more firmly. 
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At other times they may prevent the throws from lying flat or from com- 


ing tightly together. Again, the sharp turns necessitated by the knot 


may actually fracture the suture material. 

The size of the suture material may also affect the holding power of the 
knot. The knot throws of the larger sizes often cannot be brought tightly 
together beeause of their actual bulk or because of their stiffness. This is 


an argument in favor of small sized suture. For, if a suture is only as 














Fig. 1.—Illustrating changes taking place in catgut square knots subjected to 
moisture. All photographs are exactly the same magnification. A, Nonboilable plain 
catgut. B, Same knot after 45 minutes’ immersion in normal saline. Note definite 
swelling of strands and tendency to “swell loose.” C, Nonboilable chromic catgut. 
D, Same knot after 35 minutes’ immersion in 10 per cent pepsin solution. Moderate 
swelling is evident but knot still appears firm. #, Nonboilable plain catgut which was 
allowed to dry in the air for an hour before tying the knot, thus allowing some of its 
originally contained moisture to evaporate. F, Same knot after 35 minutes’ immersion 
in normal saline. Note marked swelling of strands which has caused the knot to 
“swell loose,” making it absolutely untrustworthy. G, Boilable plain catgut. H, Same 
knot after 40 minutes’ immersion in normal saline. Note marked swelling as this 
dehydrated gut absorbs water. An unreliable knot is the result, and the short ends 
easily roll out. 
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strong as its weakest link (the knot), there seems no advantage in using 





a heavy material whose knot is no stronger than that of a much smaller 







size. 


3d. Personal Factor.—Much has been said and written* about the per- 





sonal element in tying knots. It is agreed that there is a great deal of 






ilifference in knots tied by different operators. However, this does not 






tell the entire story. The above should be amended to ‘‘there is a 





ereat difference in knots tied by different operators and a vast difference 






in knots tied by the same operator.”’ 






It was a revelation to the writer to find that some of his knots came 






untied, not those placed on subeutaneous bleeders but knots of sutures 





on fascia which were tied to stay tied. It was this experience which 






led to the present study. 






The surgeon naturally feels that others may tie faulty knots but that 





his knots are beyond reproach. We say naturally, since if he did not 





have this conviction he would change his methods. To those who are 





certain that they can tie a square or ‘‘surgeon’s’’ knot which is trust- 





worthy, the following is suggested: Tie one of the above knots with a 






strand of plain, nonboilable catgut which has been moistened with saline 





solution or serum. Tie this as would be done while operating, one- 






handed or two-handed, and cut the ends as usual. Then subject the 






knot to tension. We have yet to see such a knot hold to the point of 






breaking. It merely rolls out. Nearly the same may be said of the 






highly waxed, serum-proofed silk. It is obvious then that the square 





‘ 


‘surgeon’s’’ knot is entirely inadequate when dealing with these 





or 





suture materials. What knot then may be safely used? 






4. Type of Knot.—In comparing the holding power of different knots, 





it is imperative to reduce the number of variables to a minimum. This 





was done in a knot testing apparatus previously described.° No attempt 





will be made here to deseribe this method other than to state it consists 





of a means by which a series of knots can be subjected to an intermittent 





stress of two and one-half pounds. This tension is considerably more 






than the usual knot is required to stand but is certainly not out of the 






realm of possibility. 






Further tests were carried out along the line previously detailed. One 





variation was made in that a known tension was used in tying the knot. 






This was done by means of a spring seale attached to one of the suture 






ends. The tying tension varied from one and one-half to five pounds but 






was always kept the same for a given series of trials. The results obtained 






were practically the same as those previously reported. In brief these 





are as follows: 





A earefully made square knot is reliable when tied with ordinary silk 





or linen. When boilable plain or chromic catgut is used, such a knot holds 






fairly well, though it is by no means absolutely reliable. But, this same 
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catgut knot becomes completely untrustworthy if immersed in saline 
solution or serum for a time before testine so that it swells and becomes 
capable of stretching as previously noted. The same may be said of the 
nonboilable type of catgut. In the plain type of this material we have 
never been able to tie a square knot which will hold if tied wet and in 
the manner used in making ties under operative conditions. The ehro- 
micized catgut has a definitely greater holding power. 

Square knots tied with serum-proofed (waxed) silk were found to be 
quite unreliable. This will be discussed later. 





Fig. 2.—A, A triple throw knot with all throws tied flat and square is the safest 
of all simple knots. B, A square knot which is useless. The throws have not been 
pulled flat. This is frequently the type of square knot tied with one hand where care 
is not taken to cross the hands between throws and exert equal tension on each strand. 
Unfortunately it also occurs when extreme care is given to this particular fault. 

When testing the surgeon’s knot, it was quite surprising to find that 
this knot was definitely less reliable than the square knot. It was 
found that, unless the second throw causes the first to overlap upon 
itself and thus set the knot, there was a very definite tendency to give 


way due to the components not coming firmly in contact. The surgeon’s 
knot is often desirable to use since the extra lap on the first throw helps 
hold the tension until a second throw can be placed. When this is the 


case, a third throw is imperative to make the knot reliable. 
As to the relation of the suture material to the surgeon’s knot, it is 
much the same as that indicated in the previous paragraphs. 
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A triple throw knot is the safest of all simple knots. To all practical 
purposes it is trustworthy for all suture materials with the occasional 
exception of wet plain catgut. It is of course safest when all throws 
are tied square (Fig. 2), but it is fairly reliable when two of the throws 
are square. 

A few other factors entering into an analysis of the knot itself are 
indicated in Figs. 2 and 4. These are photographs of rather large size 


catgut. Obviously the errors indicated might occur with any suture, 











Fig. 3.—A, Square knet tied with heavy chromic boilable catgut. This material is 
too “wiry” to be pulled down into a firm knot. The throws spring apart as indicated. 
B, Hard firm square knot showing early fracture of fibers Composing the knot. C, A 
firm square knot which will not slip, but fibers of the catgut strand have been badly 
fractured in the tying. This produces an extremely weak area immediately adjacent 
to the knot 


although they might be expected less frequently with smaller and more 
pliable material. Fig. 2 indicates a square knot which is absolutely 
useless since the throws have not been pulled flat. This is frequently 
the type of square knot tied with one hand where care is not taken to 
cross the hands between throws and exert equal tension on each side. 


Unfortunately it also occurs even when extreme care is given to this 


particular fault and when one strand is less pliable than the other, thus 


preventing the desired interlocking. 
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Fie. 4 indieates faults in the knot securing the ends of a continuous 
suture. It will be noted that in Fig. 4 A the actual bulk of the knot 
prevents the two throws from coming tightly together, giving a knot 


which easily slips out. Fig. 4 B again emphasizes the difficulty of ob- 


taining a flat square knot when one component of the knot is less pliable 


than the other. Here the bulk and stiffness of the two suture strands is 
too great to interweave with the sinele strand. The result is the indi- 


cated knot which is perfectly useless. 














Fiz. 4.—Illlustrating the difficulties encountered in tying the ends of a continuous 
suture. A, With the larger sizes of suture material, the respective throws are extreme- 
iv bulky. It is difficult to pull them down together in one firm Knot so that the cut 
end of the single strand will not slip out under tension. B, A too frequent type of 
square knot encountered in fastening a continuous suture. Its cause is obvious—ten- 
sion on the two strands while tying with one hand and the bulk of the two strands 
which prevent them from interweaving with the single strand so as to form a flat 
square knot. 


Trial tests of square knots tied with three strands, as when complet- 
ing a continuous suture, show them to be completely untrustworthy. 
In fact, we were shocked by the large number of failures which occurred 
even when a triple throw knot was used. If the suture material con- 
sisted of wet catgut or waxed silk, the only knot which was completely 
reliable was a quadruple throw knot. It is therefore strongly advocated 
that a quadruple throw knot be used when fastening the ends of a con- 
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tinuous suture which must take tension. Since the start of a continuous 
suture consists of only single strands, a carefully tied triple throw knot 
should suffice. 

The above procedure demands that an unusually large amount of 
suture material be buried in the tissue. This would seem to be safer 
than taking a chance on a lesser amount and a knot which might prove 
untrustworthy. 

). Length of Cut Suture Ends.—The length of the cut ends of a knot 
is also an important factor in knot failure. Often the throws of a knot 
which is subjected to stress will reseat themselves after rolling over each 
other. After reseating, a good firm knot may result. This is frequently 
the case with silk treated with the wax compound. Therefore, if the 

















Fig. 5.—A, Firm square knot tied with serum-proofed black silk. The knot has 
slipped to its present position, scraping off the wax used to impregnate the silk. The 
white wax can be seen collected about the knot. B, Same as above with larger strand 
of black silk. The wax has the effect of a lubricant decreasing the coefficient of 
friction value of the silk strand. C, Square knot of silk with ends cut very short. 
Any slipping or rolling of the knot would allow the ends to pull out. 


suture ends are not sufficiently long to allow for this slight slipping, the 
knot may quite easily fail. Fig. 5 C indicates such a situation. It is 
obvious that any further slipping of this knot would allow it to come 


untied. 
Long cut ends, of course, are undesirable since they add to the amount 


of foreign body left in the tissues. However, when safety of the knot is 
important, the longer ends must be tolerated. It would seem from our 
experience in this phase that catgut suture ends should be left at least 


9) 


6 mm. long. For smaller sizes of silk this might be reduced to 3 mm. 
It is the custom of some operators using black silk on small bleeders 
to tie a triple throw knot and then cut the suture ends right down on 
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the knot. This seems a perfectly sound practice for the situation indi- 
cated. However, it is apt to give the operator a false sense of security in 
its use at other sites. The third throw of a knot so cut usually comes 
loose and most certainly would if subjected to any tension. 

There are certain features of knots tied with catgut and with silk 
which should be considered separately. These two materials are by far 
the most frequently used prototypes representing the general groups of 


absorbable and nonabsorbable sutures. 
CATGUT 


The boilable type of catgut is a dehydrated form. It is wiry and stiff 
Carefully tied knots of this material are fairly secure when tied dry. 
In the conditions of our tests they held in a high percentage of in- 
stances. This was true when using the ‘‘surgeon’s’’ or square knot. 
No doubt it is because of this, that so much faith has been placed in 
simple knots. But, though the suture may be used in its dehydrated 


form, it rapidly picks up moisture from the tissues and then closely 


resembles the nonboilable hydrated type of catgut. 

This change is inevitable and as pointed out causes a vast change in 
the physical structure of the strand. It swells (Fig. 1, Table IT) ; it 
elongates easily with tension; it tends to untwist; and last, contrary to 
usual belief, there is a marked increase in the frictional values of one 
strand upon the other. All of these factors, with the exception of the 
last mentioned, have a tendency to weaken the holding power of the knot. 

The softer, more pliable, nonboilable (partially hydrated) catgut has 
these objectionable features to start with, so at least it does not give 
the operator a false sense of security. However, the simple knots tied 
with this material are quite untrustworthy. 

We must then face the fact that simple knots tied with any type of 
‘atzut are untrustworthy. Since this material enjoys nearly universal 
use, it is obvious that we must fit our practices to the limitations of the 
catgut. It is therefore advocated that at least a triple throw knot be 
used in fastening two suture ends. Where three strands enter the knot, 
as at the end of a continuous suture (Fig. 4), a quadruple throw must 
be used. 

Again it should be emphasized that this does not apply to the usual 
small bleeder but only to use at sites where a suture takes tension. In 
this connection it may be stated that we are convinced that only very few 
sutures are ever subjected to the tension used in our tests (two and one- 
half pounds). If they were, there certainly would be far more abdom- 
inal wall failures following laparotomy. It then follows that, if this is 
the case, why use the large size eatgut which is such common practice? 
Certainly a smaller size would be ample if care were taken not to break 
it by the shearing action of tving the knot. The size of catgut seems 
to make little difference in absorption time of the material.t. Therefore, 
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it would appear that much of the tissue reaction produced by catgut 
would disappear if fine sizes of catgut were more generally used. 


One more point should be mentioned. Knots tied of chromic material 


are definitely more secure than those tied with plain catgut. It is not 
known if this is due to the high frictional value of ehromie (Table T) 
or to its lesser degree of stretch under tension. We are inclined to believe 
it is the latter. 


SILK 


In a previous report the statement was made that knots tied with silk 
were much more reliable than those tied with gut.” This is true when 
dealing with the ordinary untreated type of surgical silk. It is not true 
for the waxed type of serum-proofed silk. This material was referred 
to in the previous communication as ‘‘hard twist silk.’’ 

Serum-proofed silk consists of a high quality braided silk strand 
which has been impregnated with a wax compound. This combination 
gives a suture material of many desirable qualities. It is extremely 
strong so that very fine sizes may be used, thus minimizing the amount 
of nonabsorbable foreign body left in the tissues. It is practically 
moisture proof and therefore does not change its physical properties 
on contact with tissue fluids. ft at least diminishes the danger of 
wound infection by being moisture proof, thus reducing the opportu- 
nity of harboring bacteria. Last, probably its most desirable quality 
from a practical standpoint is that it may be boiled or autoclaved with- 
out fear of lowering its tensile strength. 

From the standpoint of knot safety, the serum-proofed silk has one 
very definite objection. The wax which coats the strand prevents mois- 
ture from aiding in making a firm knot as with ordinary silk. This 
lubricating action of the wax allows the knot to slip on itself, and the 
eut ends may slide out (Fig. 5). It will be noted (Table I) that there 
is no increase in wet friction value over dry. 

This feature of serum-proof silk at times is not altogether a fault as 
it allows the opera or to slide the second throw of a knot, thus holding it 
until a third throw ean be applied. At the other extreme are suture ma- 
terials, such as untreated wet silk or linen, which have a very high coeffi- 
cient of friction. The friction of one strand of the knot upon another 
may be so great that the suture breaks before it can be pulled down 
snugly. This is commonly experienced when using linen or ordinary silk 
in pulling down the first throw of a surgeon’s knot. Onee the knot is 
carefully and securely tied, these materials produce the safest of all knots. 

During our tests, there was occasion to examine some braided silk which 
was lightly impregnated with a wax compound. Knots tied with this 
material wet or dry were extremely reliable. This was in sharp con- 
trast with square knots tied with the full impregnation of the serum- 


proofed silk. 
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From the foregoing it would seem that a more desirable material 
would be one which contained less wax than the full serum-proofed silk. 
Boiling removes some of this wax. A single such sterilization, however, 
does not remove enough to greatly alter the holding power of the knot. 

A desirable property which nonabsorbable suture seems to possess is 
that it elongates very slightly under tension. This is true wet or dry. 
The knot never fails, due to a stretching out of the suture, as is the 
‘ase with eateut. 


DISCUSSION 


It has not been our purpose to uphold one type of suture as being 


ideal either as a suture or for the safety of its knots. To our knowledge 


there is no such ideal material. Rather has it been our purpose to indi- 
cate the frailties and faults of all simple surgical knots. An analysis of 
these faults and causes for knot failure is given in detail. It is pointed 
out that special care and consideration must be given to knots tied with 
the suture material at our disposal. If this is not done, there will be a 
considerable number of failures in those knots which are subjected to 
tension. 

A few generalities may be stated. 

1. A knot is the weakest point in any suture. If the knot itself holds, 
then the portion of the suture immediately adjacent to it becomes the 
weakest link. 

2. Square knots and ‘‘surgeon’s’’ knots are unreliable for tension 
sutures when using catgut or serum-proot (waxed) silk. Chromie eat- 
eut knots are somewhat more reliable than those of plain catgut. The 
latter foots the list. 

3. Failure of catgut knots is largely due to the change in physical 
properties on becoming moistened by tissue fluids. 

4. Failure of the waxed silk knots is largely due to the fact that the 
wax acts as a lubricant, allowing the knot to slip. 

5. A tension suture often slips slightly and then holds. This indi- 
cates the importance of leaving long cut ends on the knot. 

6. Linen and untreated silk are the safest materials in so far as the 
knot is concerned. 

7. Due to the limitations of the available suture material and the 
personal element of the operator himself, particular caution must be 
taken with all knots subject to stress. 

8. It is advised that a carefully tied triple throw knot be used with 
the throws all tied square. 

9. Where three strands of suture are tied together, as at the end of a 
continuous suture, a quadruple throw knot is reeommended. 

10. In our tests the ‘‘surgeon’s’’ knot was consistently less reliable 


than the square knot. It demands a third throw to make it safe. 
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It is interesting to reflect upon the past, present, and future of sutures 
and their knots. We still approximate tissues in the same manner that 
they were first approximated in early medical history, using for the 
most part the same type of suture and the same knots as our early med- 
ical ancestors. We have added little to their methods with the excep- 
tion of sterile technique. Will the future develop a method of better 
holding tissues together while they repair than the one which antiquity 


) 


has passed down to us? Or, will we continue to sew and tie knots hop- 
ing that eventually the perfect suture will be developed, a suture which 
is nonprotein, perhaps closely allied to a cellulose, nonelastie, slowly 
dissolvable in tissue fluids, and capable of being tied in simple knots 
which are absolutely truthworthy? In the meantime, a knot is still the 


weakest part of any suture. 
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A STUDY OF THE USE OF SILK, CATGUT, AND THE NOBLE 
PLICATION WITH REFERENCE TO ABDOMINAL ADHESIONS 
J. K. DoNALDSON, M.D., AND RicHarp R. Cameron, M.D., 

LITTLE Rock, ARK. 

(From the Department of Surgery, University of Arkansas School of Medicine) 

HE predisposition to morbidity which may arise from the injudicious 


use of suture materials seems insufficiently appreciated. The results 


reported here are based upon 152 autopsies and operations upon 76 ani- 


mals (dogs). Our observations in this series of experiments, together 
with previous investigations of similar nature,’:? have made us keenly 
conscious of the fact that every surgeon should be thoroughly familiar 
with tissue reactions and potential complications which may arise with 
various suture materials. 

A detailed analysis of the literature on this subject will not be given 
here. Findings which have been made to date by studies on silk and eat- 
eut should be briefly stated in general, however. A number of in- 
vestigators during the past few years have demonstrated considerable 
variability in the grades and types of catgut sutures which are marketed 
by different companies, and also some variability of catgut sutures 
marketed by the same companies. It is accepted that the sterility prob- 
lem in the preparation of catgut is a considerable one. Chemical meth- 
ods commonly used apparently are not completely efficacious in killing 
spores of certain anaerobic microorganisms, such as Cl. welchii, or of al- 
ways killing all unspored microorganisms. Ileat seems to be the only sure 
sterilizing agent available at present in suture manufacture; and many 
surgeons do not favor boilable catgut because of its increased hardness 
and lessened pliability. Chemical agents, such as chromie acid and 
iodine, used in chromicizing or tanning eateut are in themselves ir- 
ritating to the tissues. Even plain catgut seems to cause a certain 
amount of inflammation and edema of the tissues as it is absorbed. 
Allergic reactions to catgut with consequent disruption of wounds like- 
wise have been demonstrated. 

One of the chief objections to the wider use of silk seems to have been 
that it is a nonabsorbable material. It has also been a prevalent belief 
that silk should never be used in a field involved in or threatened by 
pyogenic infection. Many objections to the use of silk seem to have been 
accepted more upon theory than upon actual experimental or clinical 
facts. The extent to which Halsted popularized the use of silk and 
stipulations which he and others made regarding its use are well known. 
Halsted, however, seemingly did little actual experimental work with 
silk. 

Received for publication, October 26, 1938. 


51] 














512 SURGERY 
Shambaugh and Dunphy recently did investigative work which in- 
dicated that silk could be used in the presence of infection;* that actually 
there seemed less tissue reaction and undesirable sequelae following it’s 
use in their studies than following the use of catgut. This, of course, 
directly contradicts popular and long-standing belief. 

Harvey, in a recent editorial, advocated the use of silk in resections of 
the colon in cases where greater pliability of silk would make for more 
secure ¢losures than would be available with less pliable catgut. 

Men in several well-known medical centers are looking with more 
and more favor upon the use of silk as a satisfactory material to be 
buried in tissues. Particularly at Johns Hopkins and Tulane Um- 
versities have surgeons had considerable experience with silk. At Tu- 
lane University practically the entire surgical staff is now using silk 
exclusively in the abdominal wall proper and also extensively inside 
the peritoneal cavity. Ochsner, however, warns against the use of long 
continuous strands of silk in closure of the abdominal wall, stressing 
the interrupted suture. Gage frequently uses ordinary ten-cent-store 
white cotton thread, size 50-60, in both the abdominal wall and in the 
peritoneal cavity. Whipple, of New York City, apparently uses con- 
tinuous silk sutures in closure of the peritoneum.’ 

Schindler has demonstrated that silk strands used in the wall of a 
viscus, before they are absorbed, may possibly present free ends waving 
in the hollow viscus. Free ends were found by Sehindler in the stomach 
following gastroenterostomies. He stated that at such sites in a hollow 
viscus irritation may occur.” We are not familiar with just how com- 
plete and voluminous his observations regarding this point are. 

Since we had on oceasions used the Noble plication technique for pre- 
vention and treatment of abdominal adhesions and had previously 
wondered which would be preferable suture material in this procedure, 
we decided to do experimental plications on dogs with continuous silk 
and catgut strands, and to pursue the fate of the sutures over periods 
of time. Some of our previous experiments had led us to look with 
increasing favor upon the use of silk.’ ? 

Certain manufacturers are specially treating and preparing silk and 
have made claims that their method of treatment develops a silk con- 
siderably superior to untreated silk. One of the most popular silks 
is claimed to be made moisture and serum proof by the manner in which 
it is treated. It is treated with a mineral wax and ‘‘ processed in such 
a manner that each strand is impregnated and the entire surface 
covered.’” ‘‘It does not irritate and has no allergic reaction’? according 
to the claims of the manufacturer, Another statement made in advertise- 
ments of the product is: ‘It has no chemical or allergic reaction and 
is non-irritating—eliminating the possibility of suppuration.’’ It must 
be admitted that this particular brand of silk is stronger than most other 
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silks, and unquestionably it has a definite place in the surgical arma- 
mentarium. It occurred to us, however, that, just as the treatment of 
catgut with irritating chemicals may predispose to inflammatory tissue 
reaction, so special treatment of silk, unless carefully guarded, might 
likewise make the product more irritating to tissue than it otherwise 
would be. We therefore do sound a note of warning concomitant with 
the increasing popularity of the silk suture. its increasing popularity 
undoubtedly will call for increased activity regarding it on the part of 
commercial houses. And it is entirely possible that more and more 
supply houses will bring out *‘specially treated”” silks. 

We are not familiar with any extensive well-controlled experiments 
which have carefully measured reactions or complications which might 
arise from the use of specially prepared silks in the peritoneal cavity. 
We therefore decided to continue experimental investigations com- 


paring two or three types of silk as well as catgut. 


TABLE [ 
CaTGcutT 20-DAy NONBOILABLE CHROMIC 0 ON INTESTINAL NEEDLI 


DOG | DATE | DATE | ADHESION ; é 
- aes — .% } REMARKS 
NUMBER | OPERATED] AUTOPSIED GRADE | 


SS-D7 a 38| 4/29/38 0 \Part of gut strand unabsorbed (Figs. 1 
and 2) 


pia | ; D/L, Grade ] ‘Band omentum to knot area only 


D15 7 fe 7/24/% iGrade 3 | Bowel, omentum involved 
‘ 


D16 


24/38 |Grade : Grade 2 omental adhesion along suture 
line and to mesentery 
D17 o/: 94/5 Grade 3+ |Omental adhesion all alone suture line; 
| one extra knot in suture 
D18 : 7/24/: Grade : /Adhesions loop to bladder, ete.; a good 
experiment; photograph 
D19 : ( /94/: Grade {Omental strand to knot area; no adhe 
| sions elsewhere 
-D20 o/s 20/38 |Grade 2  |Omental adhesions to greater part of su 
| ° 
| ture line 
trade Knot region to abdominal wall; none else 
| where 
Grade 2 |Omental adhesions over three-fourths of 
suture line 
Grade 1144|/Loop of bowel to suture line 
Grade 3- |Bowel to self and omental adhesions; more 
trauma at operation 
(Grade 2+ |Omentum along suture line 
iGrade 14 Heavy strand to knot region; none else 
where 
Grade 2. |Omentum to one-half of suture line; no 
| pus on dissection suture line 
Grade 2  |Omentum to suture line; no pus on dissec 
| tion 
Grade 2 |Dog died, cause unknown; Grade 2 ad- 
hesions probably would have been perma 
nent 
*Grade 1 or less, 4; Grade 2 or more, 11; Grade 3 or more, 3; Grade between 1 
and 2, 2; Grade 2, 6; total number observed, 17 
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THE NOBLE PLICATION AND EXPERIMENTAL TECHNIQUE 






In 1937 Noble described a technique which he used at times for pro- 


phylaxis and treatment of abdominal adhesions.’ It seemed to us that 






the mechanical principles of the technique were of value. Briefly stated, 






one may simply fold a loop of bowel upon itself when by doing so one 





may cover abraded areas of the involved loop. Noble reasoned that 






by doing this and attaching by continuous suture the two loop surfaces 





together, one would prevent the formation of dangerous bands or un- 






satisfactory visceral attachments to raw surfaces (Fig. 1). The pro- 





cedure is indicated, of course, only when raw surfaces cannot be more 






easily and satisfactorily obliterated. Im making the plication, he also 





sutured the mesentery of the plicated loop together from its base up- 





ward to the level of the beginning of the bowel plication proper. This 






avoided leaving a mesenteric pocket in which loops of bowel might have 





strangulated themselves. 






One might wonder if the attachment of the gut to itself in the manner 
described by Noble would in any way disturb the normal peristaltic or 










TABLE II 






DEPARTMENT STORE SILK (SIZE 1) 




















DOG DATE DATE OF \DHESION ; 3 
“re . ee % : . .* REMARKS 
NUMBER |OPERATED) READING GRADE 
S7-D1 1l/ 1/37] 12/ 5/37 |Grade 1 Adhesions confined to exposed knot 
S7-D3 11/ 3/37| 11/20/37 {Grade 1 Adhesions confined to exposed knot 
S7-D4 11/ 3/37| 11/22/37 |Grade 1 Adhesions confined to exposed knot 
S7-D6 11l/ 7/37| 1/20/38 |Grade 1 Adhesions confined to exposed knot 
S7-D7 1l/ 7/37| 11/20/37 |Grade 1 Adhesions confined to exposed knot — 
S7-DS8 11/12/37) 12/15/37 |Grade 1 Adhesions confined to exposed knot 
S7-D10 | 11/13/37) 11/28/37 |Grade 1 
plus 
S7-D11 11/13/37); 11/29/37 0 
S7-D12 11/23/37| 12/25/37 |Grade 1 Few omental strands suture line : 
S7-D13 11/24/37 12/ 6/37 |Grade 314 Many adhesions to involved loop; cause 
unknown 
S8-D] 2/12/38) 4/25/38 Grade 1 |To knot area only; silk seemed inert in 
tissue; no pus 
S8-D2 2/13/38 5/17/38 Grade 2. |Gut traumatized more than usual at. orig- 
inal operation; silk slowly absorbing 
S8-D3 2/13/38] 5/17/38 |Grade 1] To knot area and 1% inch adjacent; none 
plus elsewhere 
S8-D4 2/14/38) 3/29/38 |Grade 1 None on suture line proper , 
Ss8-D5 2/14/38) 5/17/38 \Grade 1— |Thin strand to knot area only; silk slowly 
absorbing 
S8-D6 3/ 4/38 4/29/38 |Grade 114 |Flimsy adhesions knot area and adjacent 
SS-DS8 3/11/38) 4/26/38 |Grade 1— |Small band to knot area only : 
SS8-D10 3/14/38) 5/17/38 |\Grade 1 Thin band omentum to knot region; none 
elsewhere 
SsS-D14 3/18/38} 5/17/38 |Grade 2 Lacerated serosa; predicted adhesions at 






original operation 





*Grade less than 1, 4; Grade 1 or less, 13: Grade 2 or more, 3; Grade 3 or more, 1: 
Grade between 1 and 2, 3: no adhesion, 1: total number observed, 19. 
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physiologic function of the involved loops; or if the procedure could pre- 


dispose in any manner to mechanical stasis or obstruction at the curve 
of the plication. We may say here that we found no evidence in our 


experiments indicating that such disturbances occurred. 



































Fig. 2: 


Figs. 1 and 2.—These two photographs illustrate the end-result which Noble at- 
tempts to achieve when he plicates the bowel upon itself to cover raw surfaces on 
the bowel wall which otherwise would form promiscuous adhesions. In these partic- 
ular instances there was absolutely no sign of adhesion formation along the suture 
lines of the plicated loops. The percentage and degree of adhesion formation with 
various materials are listed in the accompanying tables. 
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In doing the Noble plication on our experimental animals, we used silk 


alone in some, always choosing the area of the ileum beginning at its 






terminal portion about three to five inches from the ileoceeal junction and 






plicating upward. Catgut alone was used in other animals in the same 






areas. In some, catgut was used to plicate one area of the small gut and 





silk was used in the same animal for another area of plication. Pliea- 






tions involving as much as twenty-four inches of the small gut were 





done, the average length involved being about twelve inches. Twenty- 






day chromie 0 nonboilable catgut on an intestinal needle was used in 





most instances where catgut was utilized in the plications; twenty-day 





chromic 00 nonboilable catgut on an intestinal needle was used in other 






animals. Ordinary black sewing silk essentially equivalent to Size 1 
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Fig. 3.—This photozraph illustrates two points. First, there were no adhesions of 
adjacent viscera or omentum anywhere along the silk suture line which was used in 
this plication. There has been some pulling apart, however, along one or two areas 
of the suture line. This is likely to happen unless the two serosal surfaces are ap- 
proximated quite snugiy with the suture. 











surgical silk, purchased at a department store counter, was used at other 


times. <A specially treated popular surgical silk in Sizes 1 and 2 which 






we will eall Brand A was used; and a softer, more pliable surgical silk, 





Size 2, free from waxed treatment, was also utilized. Animals were 







killed and readiness made, as a rule, in four weeks to two months. A few 


readings were made sooner and some later. The results are catalogued 






in Tables I-VII. <All readines were carefully and unbiasedly made; and 





sufficient latitude was allowed between gerade classifications to make un- 






intentional distortion of readings seem unlikely. With the reading of 






(irade 1, only a minimal amount of adhesions was present, such as a thin 





strand of omentum over a limited area. For Grade 2, several adhesion 






bands over a wider area were found. Rather extensive and very ex- 
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TABLE III 
PLIABLE SOFT SURGICAL SILK (BRAND B, SIZE 2) 
DOG DATE DATE ADHESION 
NUMBER |OPERATED|) AUTOPSIED | GRADE 


Ss8-D56 9/12/38 | 10/11/38 |Grade 31% | Adhesions gut, omentum, mesentery, points 
thick exudate about stitches 


REMARKS 


SS8-D55 9/12/% /38 |Grade Only thin strand omentum to knot area; 
no adhesions elsewhere 
SS-D54 9/12/; 58 Grade Strand omentum to knot area; no adhe 
sions elsewhere 
SS-D53 ( : 9/27 /: Grade : Omentum to proximal third of suture line; 
points of exudate about stitches 
Dd52 : 38 |Grade 1— |Flimsy adhesion from appendix to proxi 
mal and suture line 
D5] ( ; fi Grade Thin strand gut to gut proximal and su 
ture line; drop of pus on rolling line 
apart 
SS-D50 ( : E Grade 214% |Mesentery to proximal two-thirds of suture 
line and omentum to knot area 
*Grade less, 4: Grade 2 or more, 3; Grade 3 or more, 1; total number 
observe 


TABLE IV 
TREATED SURGICAL SILK (SIZES 1 AND 2, BRAND A) 
SIZE 


OF REMARKS 


SILK 
S8-D4] : 38 | 10/ 4/38 |Grade 3 1 |Adhesions gut, omentum, mesentery 


of suture site 


DOG DATE DATE ADHESION 
NUMBER |OPERATED) AUTOPSIED GRADE 


S8-D42 | 9/ 5/: 4/38 |Grade 2%¥ Adhesions mesentery, omentum 

SS-D45 9/ 5/38 4/38 |Grade 2 Gut to self, omentum, bladder; 
grains of thick exudate stitch areas 

Ss-D44 OY 7578 4/38 |Grade k Two inches from curve end, omen 
tal adhesions; exudate on dissect- 
ing suture line 


Grade 2Y Omentum to about 70 per cent of 
suture line; grains exudate stitch 


area 

-D46 Q/ O/; 4/: Grade 2 Omentum to 75 per cent of suture 
line 

-D47 9/ 9/: j Grade : Omentum along suture line 

D49 O7 Oc Q/: Grade : Omentum to proximal end (not knot 

end ) 

D48 9/ O/: : Grade ( : Omentum to knot area 

-D45 ( var : Grade 2144 : Gut to gut, omentum, mesentery 

D33 5/% 95/: Grade 3Y, 2 |More trauma than usual 

D32 a/: 25/38 {Grade : Pus on rolling apart suture line 

-D29 Df /25/38 |Grade 14 2 |Thick band to knot area; pus on 
rolling apart suture line 

-D28 ot 25% Grade 2Y : Omentum to suture line 

D27 SOy% SVE Grade : ; Omentum to suture line; adhesion 
mesentery; drops exudate suture 
line 

*Grade 1 or less, 2; Grade 2 or more, 10: Grade 3 or more, 3: Grade between 1 and 

2, 1; Grade between 2 and 3, 6; total number observed, 15. 
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TABLE V 





CATGUT 20-DAyY CHROMIC 00 NONBOILABLE ON INTESTINAL NEEDLE 















DOG | DATE DATE ADHESION ‘ 

NUMBER |OPERATED) AUTOPSIED GRADE” an 

SS-D36 8/28/38 9/16/38 |Grade 24% |Omentum to 50 per cent of suture line; 
catgut present at autopsy 

S8-D37 8/28/38 | 9/26/38 Grade 24% |Omentum to suture line and to mesentery 

S8-D38 8/28/88 | 10/ 4/38 |Grade 1144 /Three-fourth inch attachment omentum to 
knot area; none elsewhere 

S8-D39 8/28/38 | 10/ 4/38 |Grade 1 |Thin strand omentum to knot area 

$8-D40 8/28/38 | 10/ 4/38 |Grade 3 |Loops, omentum, mesentery adhered at site 





*Grade 1 or less, 1; Grade 2 or more, 4; Grade 3 or more, 1; total number 
observed, 5. 










tensive or massive adhesions were denoted by the Readings 3 to 4 respee- 


tively. Only adhesions occurring at or involving the experimental 






suture material site were considered. Adhesions at the abdominal in- 


cision area were not considered unless they involved the experimental 





eut area also, and this was practically never the case. 







TABLE VI 








CATGUT AND SILK SAME ANIMAL 





~ poG | DATE | DATE ADHESION 















i ha oi ~ MATERIAL SITE REMARKS 
NUMBER |OPERATED) AUTOPSIED GRADE’ 
S7-D14 |12/ 1/37) 12/29/37 Grade 1 Catgut Ceeal 
87-D14 |12/ 1/37) 12/29/37 Grade 2 Silk | Proximal 
S7-D18 /|12/ 9/37 1/12/38 Grade 2 Catgut Proximal | 
S7-D18 |12/ 9/37| 1/12/38 0 Silk Cecal | 
S7-D19 | 12/20/37 1/ 5/38 Grade 1] Catgut | Proximal | At knot only 
S7-D19 | 12/20/37 1/ 5/38 Grade 2 Silk Cecal | At knot only 
S7-D20 12/20/37 1/27/38 Grade 1 | Silk Cecal 
$7-D20 | 12/20/37 1/27/38 Grade 1 | Catgut 


Catgut: Grade 2, 1; Grade 1, 3. Silk: Grade 2, 2; Grade 1, 1; Grade 


ANALYSIS OF RESULTS 










Table VII presents in tabulated form some of the more important 
conclusions which we have reached from this study. As seen in Table 


VII, Grade 1 or less adhesions occurred with the department store silk 







in 68.4 per cent of 19 animals; whereas, this small degree of adhesion 






formation occurred in only 23.5 per cent of 17 animals in which chromic 






twenty-day nonboilable 0 suture on an intestinal needle was used for the 






experimental Noble plications of the small intestine. It is of interest to 





note that the Size 2 surgical silk of soft pliable nature and a brand in 






which we feel certain no wax or oil treatments are used, there were 






d7.1 per cent instances in which Grade 1 or less adhesions occurred as 





compared to 23.5 per cent in which chromic 0 was used and 20 per cent 






in which chromic 00 was used (the latter being essentially comparable 






in size to Size 2 silk); and 13.3 per cent when Sizes 1 and 2 specially 





treated silk were used (Table VII). 
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TABLE VII 


PERCENTAGE AND DEGREE OF ADHESION FORMATION TO VARIOUS SUTURE MATERIALS 

7 TOTAL NUMBER 

OF ANIMALS 
OBSERVED 


GRADE 1] GRADE 2 GRADE 3 
OR LESS |} OR MORE OR MORE 


Chromie 20-day nonboilable 0 23.5% | 58.8% 17.6% 17 

Department store silk 68.4% | 15.7% 0.2% | 19 
Size | | | 

Soft pliable surgical silk 57.1% 42.8% 14.2% 


Brand B | 

Size 2 

Treated surgical silk | 13.3% 
Brand A | 

Sizes 1 and 2 

Chromie 20-day nonboilable 00) 20% 


In view of claims made for the brand of treated surgical silk used that 
‘it has no chemieal or allergic reaction and is non-irritating, eliminating 
the possibility of suppuration’’ it is interesting to note that in our series 
drops of pus or thick exudate formed rather consistently along the 
suture lines of this material. The softer ‘‘untreated”’ silks were far less 
consistently associated with gross exudate formation as well as with 
much less adhesion formation. It is true that the tensile strength of the 
special Brand <A silk is greater size for size than the other silks used 
here. For example, the department store silk had, as measured by 
rough methods, a tensile strength of about two and one-half pounds; 
whereas, the tensile strength of the similar size special Brand A was 
listed as three pounds or over by the manufacturer. The markedly less 
tendency to cause adhesion formation, however, of the softer silks (in- 
cluding the Size 2 untreated surgical silk which we believe had as much 
tensile strength as the Size 1, Brand A treated silk) causes us to con- 
clude that the treatment process used in preparation of the treated silk 
made this suture less satisfactory for general use inside the peritoneal 
cavity than if it had been untreated; and that needed tensile strength 
had best be obtained by using a slightly larger untreated silk than by 
using a silk hardened and treated as is Brand A, even though the latter 
be smaller in caliber per tensile strength unit. Certainly the wide claims 
made by the manufacturer regarding Brand A and its inertness in the 
tissues with the possibility of suppuration being eliminated seem un- 
warranted. 

It might appear that a comparison between silk and catgut would not 
be warranted in instances when the catgut used was larger than the 
silk. The tensile strength of silk is, however, generally speaking, greater 
than that of catgut of the same size. No consistent accurate comparison 
between the tensile strength of catgut and silk is practical at the present 
time, since, with different brands of both materials, considerable varia- 
tions in strength may exist; and variations also frequently exist from 
time to time in the same brands. Whipple evidently uses a Size C silk 
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(two sizes smaller than Size 1) as comparable to a Size 0 catgut; and 
the latter is definitely larger in size than the former.’ Therefore, al- 
though we have made some comparisons here of catgut and silk of similar 
sizes, such as the Size 2 silk as compared with 00 chromic catgut, we 
were nevertheless more interested in a comparison of the materials in 
sizes which are of approximately the same tensile strength. 

In only five animals did we use chromic twenty-day Size 00 intestinal 
suture. The readings with this material were so consistently similar to 
those in the animals in which chromic 0 had been used, however, that 
we felt sufficient evidence had been accumulated to warrant conclusions 
that the percentage of adhesion formation will be consistently greater 
with Size 0 or Size 00 catgut than it will with a fine pliable soft silk of 
u tensile strength comparable to that of the catgut. 

We did not incorporate in Table VII the readings in which catgut 
and silk were used in the same abdomen. We concluded relatively early 
that the manipulation attendant upon the use of the two materials in 
the same animal together with other considerations might allow for 
confusion of readings. Table VI, though included here, is therefore 
superfluous to our final conclusions. 

The marked consistency with which a band of omentum permanently 
attached itself to exposed knots bears out the long recognized but fre- 
quently neglected fact that where knots are left exposed in the peritoneal 
cavity adhesions are almost sure to form. In our experiments these 
adhesions to the knot areas seemed as likely to occur about one suture 
material as the other. 

In two animals of Table II we found that the silk strands tended 
eventually to migrate a certain distance leavine a free end. In one 
instance a free end one-half inch long had not become encapsulated 
or fixed thirty-six days after the original operation. In another animal 
a free silk end had become adherent to the adjacent mesentery and was 
simply encapsulated upon this structure thirty-five days after its 
original insertion. In neither case was there any sign of adhesions about 
these ends. 

In one animal of Table II (department store silk) killed five months 
and three days after the original operation, there was evidence that some 
definite absorption of the silk suture had taken place. The strand could 
still be definitely identified and dissected out, but it was much more 
fragile and softer and could be much more easily pulled apart than it 
could have been originally. We would make a rough estimate that this 
strand would have almost, if not completely, disappeared in another six 
or eight months. Possibly 50 per cent of the dye in the black silk had 


been absorbed. The strand presented a dark, dirty, gray color. 
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CONCLUSIONS 


1. Comparative studies were made regarding the use of the following 
in the peritoneal cavities of dogs: department store silk of size essen- 
tially equivalent to Size 1 surgieal silk; Sizes 1 and 2 specially treated 
waxed surgical silk of popular brand; chromic 0 and chromic 00 non- 
boilable twenty-day catgut on an intestinal needle (produced by a 
popular and reliable firm); and Size 2 soft, pliable, ‘‘untreated”’ 
surgical silk. Our experiments indicate that soft, pliable black silk 
(Size 1 or less) untreated by special waxing or other processes may 
be utilized as a continuous suture in long strands in the peritoneal 
cavity with little tendency for adhesions or other untoward complica- 
tions to develop along the silk suture line from the suture material per se. 
Considerably less adhesion formation occurred about the department 
store silk and the soft pliable surgieal silk than any of the other suture 
materials studied. The most extensive adhesion formation in this series 
occurred about a popular brand of surgieal silk which is prepared by a 
special process including waxing. Pus and points of thick exudate were 
also found more frequently at autopsy about this latter material than 
any of the others. 

Our observations would support those of other investigators that un- 
treated silk becomes slowly absorbed in the tissues. 

2. Wherever silk or catgut knots of any type are left exposed in the 
peritoneal cavity, permanent adhesions to the knot area will form in a 
very high percentage of instances. 

3. We feel that occasionally clinical application of the Noble plieation 
procedure is indicated. 
We wish to thank Dr. Clock of the Davis-Geck Company for furnishing us with the 


catgut sutures used in these experiments: and Miss Daisy Thomson, operation room 
supervisor at the Little Rock General Hospital, for her cooperation. 
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YSTS of the omentum, mesentery, and retroperitoneum have been 
reported in the literature on frequent occasions during the past 
few decades. Many of the communications have dealt with isolated 


eases and have given detailed descriptions of the complications which 






arose during their course. Because the main interest in this subject 






has centered around the origin and rarity of these cysts, most of the 





reports have concentrated upon discussions of classification and etiology. 

Within the past twenty three years, 18 patients with cysts of the 
omentum, mesentery, and retroperitoneum have been operated upon at 
the Jewish Hospital of Brooklyn. Inasmuch as an individual surgeon 
will encounter but a few cases in an entire career, it was thought profit- 









able to review and analyze all of the cases of this kind in an attempt to 
gain a broader knowledge of the subject. It is our purpose to report the 
clinical picture in detail and to outline the surgical treatment and results 








obtained. 
Handfield-Jones' gave as his definition of a retroperitoneal cyst : 


‘*Those eysts which have no apparent connections with any adult ana- 







tomical structure except areolar tissue.’’ Pemberton and Mahorner? 






also stressed the point that a true retroperitoneal eyst must arise in 






areolar tissue and cannot spring from any fully formed organ. Lahey 






and Eckerson*® state that mesenteric, omental, and retroperitoneal cysts 






must actually be grouped in the same category, since the mesenteric and 






omental variety are merely anterior extensions, or inclusions, of those 






which were originally retroperitoneal. We are in agreement with these 
authors in their views that pathologically and embryologically these 
eysts can all be classed as retroperitoneal, and in this paper we have 







more or less considered them as one lesion. However. to denote more 





accurately their location, we have continued to refer to them as omental, 






mesenteric, and retroperitoneal. 
Much has been written on the classification and origin of these various 






eysts and it is hardly advantageous to repeat the theories in a clinical 
study of this kind. For detailed information concerning theories of 
origin, the reader is referred to the excellent contributions of Dowd. 
Handfield-Jones,’ Stoney,” Lahey and Eeckerson,? and Warfield. Our 
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experience seems to indicate furthermore that the etiology and patho- 


genesis are relatively unimportant factors in the surgical treatment and 
prognosis of this disease. Moreover, when the time has come tor opera- 
tion, the eyst has often grown to such proportions that the lining of the 
wall is destroyed and the origin can then only be guessed at. Lahey and 
Kckerson® have recently brought the classification of these cysts up to 
date, and it may be well to repeat it here: (1) Wolffian cysts, arising 
from any part of the early urogenital system; (2) lymphatie or chylous 
cysts, from developmental or obstructive phenomena of the retro- 
peritoneal or mesenteric lymphatic system, lined merely by fibrous tissue 
or occasionally by endothelium; (3) Dermoid cysts, from imperfect 
closure of the abdominal plates, or from strayed genital cells or super- 
numerary ovaries; (4) mesocolie eysts, described by Handfield-Jones, 
from pockets of peritoneum left between the opposed serous surfaces 
of the mesentery and parietal peritoneum in the early rotation of the 
colon from the left to the right; (5) inflammatory cysts from broken 
down tuberculous glands, and parasitic evsts; and (6) traumatic blood 
cysts. 

An accurate estimate of the frequency of this condition is not possible 
as the authors have not considered all of these cysts in the same category. 
In 1932 Warfield had found approximately 500 cases of mesenteric 
cysts; whereas, Wyatt’ in 1931 had collected 46 cases of omental eysts. 
Peterson® stated that the usual ratio of mesenteric to omental cysts is 
5 to 1, but from the above figures it would seem that the ratio is more 
nearly 10 to 1. Of our 18 eases, 3 were omental cysts, 5 were mesenteri¢ 
eysts, and 10 were cysts which arose from behind the posterior peri- 
toneum. No case in which the eyst was traceable to an adult, fully 
formed organ, such as intestine, kidney, ovary, or pancreas, has been 
included in this report. 

Although retroperitoneal cysts may occur at any age, as noted in 
Table I, it is seen that many of the patients were young. Even in the 
older group, one gets the impression that the condition had existed for 
many years but had gone unrecognized while the patient was young. 
These facts point strongly to the congenital origin of these cysts. In- 
terestingly enough, retroperitoneal cysts, unlike most congenital anoma- 
lies, are not accompanied by any other congenital deformity. Further- 
more, the family histories of our patients failed to reveal that any other 
member of the family had suffered from a retroperitoneal cyst. These 
facts would indicate that this type of eyst represents an accidental mal- 
formation in the development of some primitive embryonic structure. 
A survey of the past histories of these patients gave no clue as to the 
cause of cyst formation. Only two of the eighteen patients had been 
subjected to previous abdominal operation, and in neither case was it 
evident at operation that the previous laparotomy had anything to do 
with subsequent formation of a cyst. No history of severe abdominal 
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trauma was elicited in any patient, nor was there any patient who had 
known of a parasitic or tuberculous infection. Five of our patients were 






less than 10 years of age; whereas, ten patients were under 30 years old. 
It is also noted (Table I) that the condition was more common in 


females, there being 11 female and 7 male patients. 










TABLE ] 







RETRO- 
OMENTAL MESENTERIC PRA ae 
AGE MALE FEMALE ee ie PERITONEAL rOTAL 
CYSTS CYSTS ee 
CYSTS 

















1-10 yr 2 3 2 2 ] d 
10-20 yr. l 0 I 2 
20-30 vi 2 ] 0 ] 2 5 
20-40 vr. 0) 3 0) 0 3 3 
10-50 vr. | 2 0 1 2 3 
50-60 yr. | l l 1) ] 2 
Total 7 1] 3 5 10 1S 


Moynihan® divided symptoms and signs of retroperitoneal cysts into 
three varieties: first, those with no symptoms whatever; second, those 






who followed a chronic course with the patient complaining of an ab- 






dominal tumor and occasional attacks of slight pain and indigestion; 






and third, those with acute symptoms. <A review of the eases in this 






series leads us to divide symptoms and signs into two main groups of 






patients; a first group composed of those in whom acute symptoms in- 






eluding abdominal pain are the outstanding features, and a second group 






comprised of those in whom the presence of a tumor mass constitutes 






almost the entire picture of the condition. 






In our series 8 cases were admitted to the hospital as acute surgical 






conditions. Six of these cases were suffering from their initial attack, 





while 2 patients had had symptoms on and off for several months prior 





to hospital admission. The other 10 patients had been more or less 






chronically ill for a period of time varying from a few months to a few 





years. Eight of these chronically ill patients were admitted to the hos- 






pital because an abdominal mass had been palpated by the family physi- 





cian; the ninth sought admission because of progressive swelling of the 






abdomen, and the tenth patient was sent into the hospital for operation 





for a duodenal uleer. 
Twelve of the 18 patients, including all of the acute cases and 4 of the 






chronic cases, had at one time or another suffered from abdominal pain. 





As one might expect, the pain was much more severe in those patients 





who were acutely ill. One of the main characteristics of the pain was 






its failure to localize, as evidenced by the fact that in 10 of the 12 pa- 





tients the pain was described as being ‘‘all over the abdomen.’’ The 






other 2 patients localized the pain to the region directly over the tumor 





mass. Since the pain in retroperitoneal cysts is in many instances caused 





by stretching of the overlying peritoneal surface, one ean understand 






its widespread distribution and its failure to localize to any one area. 
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Pain appeared to be more or less constant, did not radiate, and bore 
no relation to food intake, Although the pain was rather intense in 
most cases, it was not colicky nor so excruciating as to require sedation 
Two of the 8 patients with omental cysts suffered abdominal pain; 4+ ot 
the 5 with mesenteric ¢ysts had abdominal pain; whereas only 4 of the 
10 with eysts located in the retroperitoneal space suffered from this 
symptom, The absence of pain in such a large percentage of those pa- 
tients with cysts arising from beneath the posterior peritoneum can be 
explained by the fact that the retroperitoneal space is elastic and permits 
the growth of an extensive tumor without the production of pressure 
symptoms. 

Nausea, vomiting, and anorexia were not very prominent symptoms 
except in those patients who were admitted in an acutely ill state. Six 
patients, 5 of them acutely ill, told of nausea or vomiting and all suffered 
from a cyst either in the omentum or mesentery. The absence of nausea 
and vomiting in the cases of retroperitoneal eyst is characteristic of a 
lesion which produces practically no peritoneal irritation because ot its 
extraperitoneal location. Although Moynihan described rapid emacia- 
tion as an outstanding symptom of chylous cysts, marked loss of weight 
was noted in but 2 of the 18 patients and oddly enough neither of these 
patients had eysts which contained chylous fluid. Bowel function did 
not appear to be greatly disturbed as 14 patients told of normal bowel 
movements, diarrhea occurred in 2 patients, constipation in 1 patient, 
and obstipation in another. The 2 patients with diarrhea had tarry 
stools, the origin being hemorrhage from a duodenal uleer in the one and 
of undetermined origin in the other. The patient with obstipation was 
the only case in this series who had symptoms of intestinal obstruction. 
Temperature on hospital admission was normal in all but 6 cases. These 
6 patients were acutely ill, but the temperature ranged only from 100 
F’. to 101° F. 

A palpable mass was found in 11 of the 18 patients. It is surprising 
that, although the omentum is one of the most superficial intraperitoneal 
structures, none of the patients with an omental cyst presented a 
palpable tumor. Four of the 5 patients with mesenteric¢ cysts presented 
atumor. <A striking feature of these mesenteric cysts was their extreme 
mobility. In 2 cases we were able to move the mass upward to the 
ievel of the epigastric angle and downward to the level of the pubie erest. 
Seven of the 10 patients with retroperitoneal eysts were found to have 
a mass on abdominal or rectovaginal examination. In this eroup the 
tumors were always noted to be in the same location and were immobile 
and fixed, 


Abdominal tenderness was found on physical examination in 11 pa- 


tients. There did not seem to be any correlation between the presence 


of a palpable mass and the existence of abdominal tenderness, for 5 
patients with a palpable tumor experienced no abdominal tenderness: 
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whereas, 5 patients with pain on abdominal palpation presented no dis- 
cernible tumor, The cause for the abdominal tenderness was thought 
to be, in view of subsequent operative findings, hemorrhage into the 
eyst in 5 patients, rupture of the e¢yst wall with fluid in the peritoneal 
cavity in 3 patients, partial intestinal obstruction in 1 patient, and an 






accompanying mild catarrhal appendicitis in 1 patient. The cause ot 





tenderness was not apparent in the eleventh patient who exhibited this 





symptom. 
Abdominal muscle rigidity was found in only 5 patients, and in all 
of these either hemorrhage into the cyst or rupture of the ¢yst wall had 






occurred preoperatively. 





A diagnosis of ascites was made in 1 patient because of a fluid wave 





and on operation this patient was found to have a huge omental cyst 





occupying almost the entire abdominal cavity. Sehwartzenberger,' 





Wyatt, and Halsted'' have also reported cases of omental cysts which 





had been tapped for ascites. This finding can be explained by the fact 





that cysts of the omentum often grow to huge dimensions and, being 





thin walled, they tend to rupture easily. 





A dull or flat percussion note was elicited over the region of the cysts 





in 7 eases. Although Hafezi'? mentioned a dull percussion note over 





the eyst with an area of resonance around it as a characteristic sign of 





a retroperitoneal eyst, we would expect to obtain similar findings with 





any encapsulated solid tumor of the midabdominal region. 





There were no characteristic blood count pictures in this series of 





cases although the more acutely ill the patient, the higher was the total 





white blood cell count and the greater was the percentage of poly- 





morphonuclear leucocytes. All blood counts were normal in the chronie 





Cases, 





Albumin in the urine was found in 9 of 17 patients who had had a 





urine examination performed prior to operation. In reviewing the litera- 





ture we were unable to discover any similar finding. It may be signifi- 





cant that 7 of these 9 patients with albuminuria had been chronically ill 





and had had symptoms for many months prior to hospital admission. 





A possible explanation may be that this function was somewhat dis- 





turbed by pressure of these cysts on the kidney or ureter. However, 





none of these patients exhibited other manifestations of urinary dys- 





function and in 4 instances the eysts by their anatomie location could 





not have produced pressure on the ureters or kidneys. 





Table IT shows the incidence of the significant symptoms and signs 





in this series of cases. 





The diagnosis of omental, mesenteric, and retroperitoneal cysts is at- 





tended with difficulty mainly because of the infrequent occurrence of 





the condition and because superimposed acute symptoms mask the pie- 





ture. It is readily understood that a disease which is seen but 18 times 





in twenty-three years by numerous surgeons in a large metropolitan 















BERGER AND ROTHENBERG: CYSTS OF OMENTUM AND MESENTERY 927 


hospital will not be accurately diagnosed, The 18 patients in this series 
were attended by 7 different surgeons and no surgeon handled more than 
) cases. Furthermore, 8 of the patients entered the hospital with acute 
symptoms of such intensity that any characteristic signs of an omental, 
mesenteric, or retroperitoneal cyst were almost completely hidden. Of 
these, 5 patients were thought to have acute appendicitis and the other 
3 acutely sick patients were diagnosed as having intestinal obstruction, 
acute diverticulitis, and an abdominal tumor of unknown origin. —Al- 
though an accurate, correct diagnosis was not made in any instance, 
7 of the 10 patients who had been chronically ill and who presented few 
or no acute symptoms were thought to have an abdominal cystic tumor. 
Of these, ovarian cyst was named as the underlying lesion in 4 cases, 
omental cyst was suspected in 2 cases, 1 of whieh proved to be a 
mesenteric cyst and the other, a retroperitoneal cyst; and solitary eyst 
of the kidney was the diagnosis in the seventh patient. The 3 remaining 
patients were thought to have hepatic cirrhosis, duodenal ulcer, and an 
abdominal tumor of undetermined etiology. 


TABLE II 


RETROPERI 

eee OMENTAL CYSTS MESENTERIC Pes TOTAL 

SYMPTOMS AND a ny na* me TONEAL CYSTS 
: 3% CASES CYSTS 5 CASES 1S CASES 
SIGNS 5 iy : : pegs) : 10 CASES 
(PERCENTAGE) (PERCENTAGE ) eee CEM Ey (PERCENTAGE ) 
(PERCENTAGE ) 

Abdominal pain 66.6 80.0 60.0 66.6 
Palpable tumor mass 0.0 80.0 70.0 61.1 
Abdominal tenderness 66.6 80.0 50.0 
Nausea and vomiting 100.0 60.0 0.0 
Marked weight loss BE 0.0 10.0 
Constipation 0 20.0 10.0 
Diarrhea oo 0.0 10.0 
Abdominal muscle j 10.0 10.0 

rigidity 
Ascites 33.: 0.0 0.0 
Duil or flat percussion j 40.0 30.0 

note over mass 
Albuminuria 3335 10.0 60.0 50.0 


In a rather young patient with a smooth, circumscribed abdominal 


tumor, generalized pain located all over the abdomen and moderate 
abdominal tenderness, one should consider the possibility of a retro- 
peritoneal cyst. Also, the absence of signs of emaciation and anemia 
so often seen with malignant tumors of the abdominal region and the 
presence of albuminuria should be helpful in leading one toward a diag- 
nosis. However, much more often the condition will be suspected after 
excluding the gastrointestinal and urinary tracts as the eause of the 
symptomatology. Lahey and Eekerson, Hafezi, and others have stressed 
the great importance of x-ray examination of these organs as a means 
of reaching the diagnosis of omental, mesenteric, or retroperitoneal eyst. 
It is safe to state that the correct diagnosis would have been made more 
often in our series of eases had the surgeons resorted more frequently 
to x-ray investigations. The important issue is, nevertheless, that all 
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patients with an undiagnosed abdominal tumor or with symptoms de- 


noting an abdominal surgical lesion should be subjected to exploratory 
laparotomy. If this procedure is carried out in doubtful eases, then the 
precise preoperative diagnosis assumes a role of minor importance. 

Cysts of the omentum, mesentery, and retroperitoneum show little 
tendeney to recur or to undergo malignant degeneration. Warfield 
found but 1 instance of malignant degeneration in a collected series of 
129 mesenteric cysts. The gross appearance of these eysts is varied 
depending upon the nature of the contents and the thickness of the walls. 
The microscopic structure often affords little information, for pressure 
within the evst frequently destroys the lining membrane. So far as 
operative recovery and prognosis are concerned, the gross and micro- 


scopic findings appear to be relatively unimportant factors. 


Fig. 1.—Sketch shows approximate size and location of the three omental Cysts. 


The three omental evsts were large, thin walled, and multiloculated. 
All had ruptured preoperatively as evidenced by the presence of sero- 
sanguineous fluid in the peritoneal cavity as well as within the eyst. 
On Microscopic examination, two were found to be simple serous cysts 
with a flat, single lavered endothelial lining surrounded by a thin fibrous 
tissue laver. The third eyvst showed questionable signs of malignant 
degeneration, although no definite diagnosis was proffered. The changes 
were stated by the pathologist to be suggestive of an anegioendothelioma. 

There were five mesenteric cysts, two of which were located in the 


mesentery of the jejunum, one in the mesentery of the terminal ileum, 
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and the other two in the region of the cecum and ascending colon. One 
of these eysts was said to be about 114 inches in diameter and the others 
were deseribed as being the size of an orange or grapefruit. The 3 eysts 
which originated in the mesentery of the small bowel were a canary 
yellow color and contained milky, chylous fluid; whereas the 2 which 
arose from beneath the large bowel were bluish in color and contained 
serosanguineous fluid. None of the mesenteric evsts had ruptured pre- 
operatively; all but 1 were rather thick walled, and 4 of the 5 were 
uniloculated. There were 3 specimens obtained by resection and 2 of 
these showed merely a cyst wall made up of loose, fibrous tissue and no 
endothelium. The third eyst contained a flat endothelial lining sur- 
rounded by loose fibrous tissue structure. 


/ 


£ 


. 


| 
| 


Piz. 2 Sketch shows the approximate size and location of the five mesenteric cysts. 


The remaining 10 cysts arose from behind the posterior parietal peri- 
toneum. It is impossible to give an accurate description of their size 
since Many were so extensive or deep seated that they could not be 
completely visualized at operation. However, the smallest of these eysts 
was deseribed as being the size of a grapefruit and some were so large 
that the operating surgeons stated that they occupied almost an entire 
quadrant or one-half of the abdomen. Notes on the operative charts 
of 6 cases described the eysts as multiloculated; 2 were said to be 
uniloculated, and no statement concerning this point was made on the 
records of the other 2 cases. Four of the retroperitoneal cysts were 
located in the left lower quadrant of the abdomen either in the left ileae 
fossa or from the area mesial to the sigmoid or descending eolon. Three 
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cysts were located in the right lower quadrant of the abdomen either 
from the area mesial to the cecum or from the right ileae fossa. One 
eyst was a multilocular chylous eyst arising from the lesser omental sac; 
another arose in the region of the transverse colon, and still another 
appeared to occupy almost the entire retroperitoneal space. Four of the 
10 eysts appeared blue in color and contained serosanguineous or bloody 
fluid; 2 had a yellowish tinge and contained milky chylous fluid; and 
the other 4 eysts bore the color of the overlying peritoneum and were 
filled with straw-colored fluid. The majority of these eysts were thin 
walled, 1 having ruptured preoperatively and 2 having been accidentally 


ruptured during operative manipulations, A specimen for microscopic 


examination was obtained in 7 of these 10 eases. Two sections were 


Fig. 3.—Sketch shows approximate size and location of the ten retroperitoneal cysts. 


made up of a flat endothelial layer surrounded by a fibrous tissue struc- 
ture and 1 specimen was composed of high columnar epithelium sur- 
rounded by loose fibrous tissue. The microscopic structure in 1 case re- 
sembled a papillary cystadenoma suggesting that the cyst might have 
originated from supernumerary or aberrant ovarian tissue. The 3 re- 
maining specimens showed only a fibrous tissue laver with no endo- 
thelium or epithelium. 

It is important to repeat that no tissue resembling intestinal, nephrie, 
or pancreatic parenchyma was found on microscopic examination in any 
ease. Table III outlines the salient features of the cysts. 

Complete excision of the cysts is the preferred procedure, but this is 
often impractical because of their inaccessible location or their extensive 
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size. Furthermore, the thinness of the wall and the lack of a surgieal 
capsule, particularly in those cysts located behind the posterior peri- 
toneum, frequently makes complete enucleation impossible. Despite the 
fact that their attachments are largely areolar tissue, many of them, 
particularly those originating from behind the posterior peritoneum, 
extend so deeply that attempted resection is hazardous. Inasmuch as 
almost any one of the standard operations results in a cure, it is usually 
wisest to do that procedure which entails the least risk. Total removal 
was found practical in but 8 of our 18 cases; whereas, partial resection 
was carried out in 3 eases and marsupialization in 4 cases. The 3 re- 


maining evsts were treated by simple incision and drainage. 


TABLE III 


a % sas seaiae RETROPERI- 
OMENTAL MESENTERIC 


SALIENT FEATURES OF CYSTS CYSTS CYSTS 
(3 CASES ) (5 CASES) 


TONEAL TOTAL 
CYSTS (1S CASES) 
(10 CASES) 
g 10 
2 6 
| 9 


Number of multilocular cysts | 
Number of unilocular cysts } 
Cysts containing serosan- 2 
guineous fluid 
Cysts containing chylous 
fluid 
Cysts containing straw- 
colored fluid 
Cysts lined by endothelium 
or epithelium 
Cysts lined only by fibrous 
tissue layer 
Thin-walled cysts 
Thick-walled cysts 
Cysts which ruptured pre- 
operatively 
Cysts showing malignant 
degeneration 
Cysts measuring at least 
““size of grapefruit’’ 
Cysts causing intestinal 
obstruction 


Two of the 3 omental cysts were completely excised and the third, a 
cyst involving almost the entire greater omentum, was marsupialized. 
Three of the mesenteric cysts were resected, 1 was partially resected, and 
another was incised and drained. Three of the retroperitoneal cysts lent 
themselves to complete removal; 2 were partially removed; 3 were 
marsupialized; and 2 others were incised and drained (Table IV). 

All patients made a satisfactory postoperative recovery, regardless of 
which particular procedure had been performed. There were 2 post- 
operative complications, but neither was severe enough to cause great 
alarm. One patient, on whom marsupialization had been done for a 
retroperitoneal cyst, developed an abscess within the eyst cavity necessi- 
tating incision and drainage. Another patient, on whom ineision and 
drainage had been performed for a mesenteric cyst, made an uneventful 
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TABLE IV 


RETROPERI- 


OMENTAL MESENTERIC 


ns oe TONEAL TOTAL 
OPERATIVE PROCEDURES CYSTS CYSTS ieee eee 
- 2 CYSTS (1S CASES) 
(o CASES ) (2 CASES ) os kaeanacae 
(10 CASES) 
Total excision 2 5 3 Ss 
Partial excision 0 1 2 3 
Marsupialization l 0 3 | 
Simple incision and drain 0) l 2 3 


age 


hospital recovery but three months later developed partial intestinal 
obstruction because of adhesions. Those patients on whom marsupializa- 
tion or simple incision and drainage had been carried out, drained serous 
or serosanguineous fluid for a period varying from two weeks to two 
months. The average length of time of drainage from these wounds 
Was approximately four weeks. The most satisfactory results were noted 
in those patients upon whom complete resection of the evsts had been 
performed, Primary wound healing and complete absence of symptoms 
were found in every one of these 8 cases. 

The benign preoperative and postoperative course which almost all of 
the 18 patients in this series followed is in rather striking contrast to 
the findings of some other authors. At no time were any of our patients 
dangerously ill nor did we find the high incidence of surgical shock, 
massive hemorrhage, or intestinal obstruction which Warfield, Hafezi, 
and Peterson have reported. No patient in this series suffered from post- 
operative shock nor did hemorrhage follow cyst enucleation. Intestinal 
obstruction was found on hospital admission in but one case and peri- 
tonitis was never encountered. It is also noteworthy that none of the 
cysts were so located that they involved vital structures, such as in- 
testine, bowel, pancreas, spleen, liver, kidney, or ureter. By its very 
definition, a true retroperitoneal cyst is one containing no attachments 
other than areolar tissue. One would expect, therefore, that even though 
there are intimate adhesions to adjacent organs lines of cleavage could 
be found which would obviate the necessity of resecting these neighbor- 
ing structures. There are, of course, many exceptions in which im- 
portant viscera, particularly bowel, are involved by proximity to the 
eyst and many such cases have been reported by Jewesbury,'* Salazar, 
Panisello, and Pino,'* Cornioley,’? Muir,'® Vezina,’ Pagliani,'* von 
Achmatowiez,'® and others. 

It is questionable whether the excellent results obtained in this series 
of eases can be attributed to any superior technique or therapeutic 
measure. The more logical assumption is that the literature gives a 
somewhat false picture of the severity of this condition inasmuch as so 
many of the reports deal with unusual and complicated cases. It seems 
fair to assume that there are a much greater number of simple, uneom- 
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plicated cases of omental, mesenteric, and retroperitoneal cyst which 


have not been reeorded in the literature because they lack interesting 
or unusual features. 

Although there is incomplete information on the follow-up of these 
eighteen cases, it would appear that any one of the various operative 
procedures is adequate to produce a cure. Of the seven patients who 
were seen two to four years after operation, no recurrence of symptoms 


or signs of an abdominal tumor had taken place. 
SUMMARY 


1. An analysis of 18 cases of cysts of the omentum, mesentery, and 
retroperitoneum operated upon from 1915 to 1988 is presented. 

2. Only those cysts which have no connections with any adult anatomic 

structure are included in this report. It is emphasized that omental, 
mesenteric, and retroperitoneal cysts all should be grouped as_ one, 
namely retroperitoneal, for embryologically and pathologically they have 
a similar origin. 
3. In this series there were 3 omental, 5 mesenteric, and 10 cysts aris- 
ing from behind the posterior peritoneum; 7 patients were males and 
11 were females. Although these cysts occur at any age, 10 of the 18 
patients were under 30 years of age. 

4. Symptoms and signs can be divided into acute and chronic. The 
acute symptoms are often occasioned by hemorrhage into the cyst or rup- 
ture of the cyst wall. The chronie symptoms are usually mild, the main 
complaint being that of a progressively growing abdominal tumor. Prin- 
cipal symptoms and signs were (1) generalized, nonlocalizing, constant, 
abdominal pain; (2) palpable tumor mass; (38) abdominal tenderness. 
Albuminuria was noted in 9 cases. 

5. The exclusion, by x-ray examination, of the gastrointestinal and 
urinary tracts as the seat of the pathology is helpful in establishing the 
diagnosis of omental, mesenteric, or retroperitoneal cyst. 

6. Omental cysts are usually large, thin walled, multiloculated, and 
contain serosanguineous fluid. They tend to rupture easily, thus causing 
acute symptoms. Mesenteric cysts are often the size of a grapefruit, are 
thick walled, do not rupture easily but tend to cause intestinal obstrue- 
tion. If they arise from the mesentery of the small bowel, they usually 
contain chylous fluid. Cysts arising from behind the posterior peri- 
toneum grow to huge dimensions, are thin walled, occasionally rupture, 
and most often contain straw-colored or serosanguineous fluid. 

7. Little information concerning the origin of these cysts ean be 
gvained through microscopic examination. The commonest findings are 
either a cyst wall composed of loose fibrous tissue strueture alone or a 
flat endothelial laver surrounded by a fibrous tissue layer. 
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8. All 18 patients recovered following operation. Wherever possible, 
complete resection should be performed, but, if complete enucleation 
makes a hazardous procedure of the operation, then marsupialization or 
simple incision and drainage of the cyst is sufficient. These cysts show 
little tendency to recur or to undergo malignant degeneration. We did 
not find it necessary to do extensive surgery, for complications such as 
others have reported in the literature did not occur in our series of cases. 


REFERENCES 


1. Handfield-Jones, R. M.: Brit. J. Surg. 12: 119, 1924. 

2. Pemberton, de J., and Mahorner, H. R.: S. Clin. North America 11: 795, 1951. 

3. Lahey, F. H., and Eckerson, E. B.: Ann. Surg. 100: 231, 1934. 

t. Dowd: Quoted by Handfield-Jones, Warfield, and others. 

do. Stoney, R. A.: Brit. J. Surg. 12: 789, 1924. 

} Warfield, J. O., Jr.: Ann. Surg. 96: 329, 1932. 

7. Wyatt, O. S.: | Minnesota Med. 14: 656, 1931. 

8. Peterson, E. W.: Ann. Surg. 96: 540, 1932. 

9. Moynihan, Lord: Ann. Surg. 26: 119, 1897. 

10. Schwartzenberger, B.: Beitr. z. klin. Chir. 11: 713, 1894. 

11. Halsted: Bull. Johns Hopkins Hosp., 1920. 

2. Hafezi, M.: Brit. J. Surg. 25: 267, 1937. 

3. Jewesbury, R. C.: Lancet 1: 1170, 1937. 

t. Salazar, A., Panisello, F., and Pino, M.: Croén. méd. quir de la Habana 63: 
11, 1937. 

15. Cornioley, M.: Lyon chir. 23: 566, 1926. 

16. Muir, J. B.: Lancet 1: 742, 1935. 

17. Vezina, C.: Bull. Soe. Méd. Univ. de Québee 16: 1925. 

18. Pagliani, F.: Ann. ital. de chir. 14: 1175, 1935. 

Von Achmatowiez, L.: Zentralbl. f. Chir. 62: 2957, 1935. 














ae eee 


Lo miesrwretine 


Rh ih RIS LAE EC 














PHYSIOLOGIC INDICATIONS IN PEPTIC ULCER DIETS* 
ALBERT F. R. ANDRESEN, M.D., BrookLyn, N. Y. 


T IS indeed a great pleasure and satisfaction to me to have been 

invited to address a meeting of surgeons on the subject of ulcer 
diets. Having seen repeatedly the prompt relief of ulcer symptoms 
by some diet bearing someone’s name (like Lennhartz, Leube, Sippy, 
Smithies, and others), an observer is apt to feel that there is some 
occult reason for this, that the ulcer is being ‘‘cured’’ by the diet. If, 
however, in addition to the diet, some medication has been used, 
whether by the oral or parenteral route, credit seems to be taken away 
from the diet and given to the other treatment. Yet we know from 
careful history taking that attacks of ulcer symptoms are usually self- 
limited, and Cole and other roentgenologists have demonstrated that 
without treatment, and at times probably in spite of treatment, ulcers 
become smaller and disappear entirely within a comparatively short 
time. This accounts for the surgical experience of finding no ulcer 
when patients have procrastinated too long after their x-rays before 
consenting to operation, and for the frequent finding at autopsies of 
often multiple scars of healed ulcers in patients who died of other con- 
ditions. We are certainly justified in accepting the dictum that a 
peptic ulcer is an acute process, healing rapidly and spontaneously, 
and that each attack of symptoms is due to a new ulcer. This concep- 
tion simplifies the approach to the ulcer problem and makes us realize 
that the only ulcers which do not heal and in which therefore the 
symptoms do not disappear are the ones with complications. And it 
is in these complicated ulcers that surgical intervention is so fre- 
quently required, If the average medical practitioner would learn to 
recognize the complicated ulcers and realize that they are difficult 
problems, requiring careful study and a definite program of therapy, 
the many misunderstandings between internist and surgeon would 
cease to exist. 

INDICATIONS FOR TREATMENT 

In general, the indications for treatment in uncomplicated peptic 
ulcer may be summed up as follows: First, giving the ulcer an op- 
portunity to heal spontaneously, which can best be accomplished by 
more or less complete rest and proper diet; second, treating any 
complications which may develop, including operation for perfora- 
tion and obstruction and rest and diet for hemorrhage; third, pre- 


*Read at a symposium of the American Colleve of Surgeons at the Methodist 
Episcopal Hospital, Brooklyn, N. Y., October 19, 1938. 
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venting, if possible, the occurrence of more ulcers in the future by 
thorough removal of all focal infections and by the avoidance of al- 
lergic irritation. In discussing physiologic indications for the treat- 
ment of ulcer, it is well to realize how the normal physiology of the 
stomach is disturbed by the presence of the ulcer. An uncomplicated 
ulcer causes an increased irritability of the stomach, producing exag- 
verated peristaltic and hunger contractions, and especially, if near 
the pylorus, spasm in this region. These conditions produce the pains 
of uleers. If the ulcer is in the duodenum or if it is complicated by 
other conditions beyond the pylorus (cholecystitis, appendicitis, colitis), 
retrostaltic waves may be initiated which manifest themselves by un- 
easy or full feelings in the upper abdomen, the desire to belch, and the 
occurrence of heartburn, sour eructations, or vomiting. If the patient 
is suffering from food allergy, the ingestion of foods to which the 
stomach is sensitized will aggravate all symptoms and may produce 
marked hyperemia and edema with obstructive symptoms or hemor- 
rhages or may simply cause persistent pain. If the patient has been 
afraid to eat, the diet may have been reduced to subnormal require- 
ments, resulting not only in loss of weight but also in the development 
of definite symptoms of food deficiency. If the patient has been tak- 
ing alkalies to excess, he may be suffering from an alkalosis, and 
either alkalosis or acidosis together with hypochloremia may occur 
as a result of vomiting. 

The physiologic disturbances just mentioned all can be alleviated by 
a proper diet. 


DIETETIC INDICATIONS 


Pain, whether due to hunger contractions or spasm, can be relieved 
by frequent feedings, which substitute the more quiet and deliberate 
peristaltic contractions for the excessive, painful hunger contractions. 
Irritation, in general, can be relieved by bland, soothing foods except 
where such foods are known to cause allergic manifestations, in which 
case those particular foods must be avoided. For milk, the most fre- 
quent offender, it is often difficult to find a substitute, but I have 
found that a 3 to 5 per cent flavored gelatin solution in water makes 
a very acceptable and nutritious drink. Retrostaltic symptoms are 
avoided by giving food in sufficient quantities to stimulate forward 
peristaltic waves of adequate strength to overcome the reverse waves, 
and by giving it frequently. Symptoms of food deficiency must be 


avoided or, if present, caused to disappear by properly balanced 


rations, paying particular attention to protein, vitamins, and minerals. 


Alkalosis, acidosis, or hypochloremia may require temporarily the 
parenteral administration of glucose and saline solutions, but usually 
the diet should take care of these conditions. The diet which I have 
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been using for the past twenty years or more to conform to all of the 
above requirements is as follows: 


Breakfast: 
Milk, 1 glass 
Cereal, full dish, with cream and sugar 
gg, soft boiled or poached 
Bread or toast and butter 
Fruit juice (at end) 
Midmorning: 
Milk, 1 glass (with added cream and glucose, if de- 
sired ) 
Crackers, bread, cake, or jello 
Luncheon: 
Milk, 1 glass 
hge, soft boiled or poached, or cream cheese 
Potato, baked or mashed, or plain spaghetti 
Vegetables, strained or mashed 
Bread and butter 
Pudding, jello, ice cream, or stewed fruit 
Midafternoon: 
Same as for midmorning 
Supper: 
Same as for breakfast or luncheon 
At bedtime (and during night every 24% hours if awake): 


Same as for midmorning 


With the above diet we permit the use of salt, but no other condi- 


ments. The drinking of at least six glasses of water per day is in- 


sisted upon. Olive oil, one-half ounce three times daily, before feed- 
ings is usually prescribed and mineral oil, 4% ounce at bedtime, is 
necessary. Although the diet itself contains sufficient vitamins, they 
may be added to by the administration of single or combined vitamin 
preparations. Iron, calcium, and phosphorus may also be added as 
indicated. 

The effect of this diet should be an immediate relief of symptoms. 
Within twenty-four or forty-eight hours the patient should be com- 
fortable and free of pain, whether ambulatory or at rest. Failure to 
eet relief indicates one of three thines, as follows: 

1. An Incorrect Diagnosis.—Frequently patients are prescribed an 
ulcer diet on suspicion that their symptoms may be caused by ulcer, 
and usually the symptoms are relieved by the diet, because it is bene- 
ficial in many gastrointestinal conditions. But occasionally some other 
condition, like partial intestinal obstruction, renal irritation, or car- 
diac pain, may be the cause of the symptoms and no relief will be 
experienced. The solution of this difficulty consists in making a cor- 
rect diagnosis before instituting treatment. 

2. Allergy, even though an ulcer has been shown to be present, may 
produce persistent symptoms, as mentioned previously, and should be 
suspected where the patient’s history shows previous allergic mani- 
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festations elsewhere. Careful study for allergy will show that the pa- 
tient is sensitive to one or more of the foods in the diet. 

3. Complications.—Although the ulcer diet may relieve the pain in 
pyloric stenosis, the delayed vomiting will continue if the lumen is too 
small to permit the easy and rapid egress of the food. Partial perfora- 
tion, with marked infiltration of the wall and adhesions to neighboring 
organs, not only will tend to produce obstructive symptoms, but due 
to the fact that it prevents healing of the ulcer will cause persistence 
of ulcer symptoms for long periods of time. Uleer symptoms which 
are wholly or partially relieved by diet but which always recur when 
the diet is neglected are usually caused by this complication, which 
requires operation for a cure. More distant complications in the gas- 
trointestinal tract, such as cholecystitis, appendicitis, and colitis, or 
outside of the tract, such as pelvic, genitourinary, or cardiovascular 
diseases, also may cause symptoms which an ulcer diet will not relieve. 
It is therefore imperative, before instituting treatment for ulcer, to 
make a complete survey of the patient and thus avoid embarrassing 
discoveries later. 

COMPLICATIONS 

The complications of ulcer except acute perforation all may be favor- 
ably affected by dietary measures. In sfenosis, pyloric or hour-glass, 
the narrowing may at times be due only to an acute inflammatory 
reaction with edema and spasm, and may be promptly relieved by rest 
and the use of frequent small, liquid feedings. But even in a definite, 
tight cicatricial stenosis the patient often presents himself in a con- 
dition in which immediate operation would be extremely risky. There 
may be acidosis, alkalosis, or hypochloremia and the general bodily 
nutrition is usually at a low ebb. An adequate and balanced liquid 
diet, fortified with parenteral feedings, will be of great help for these 
conditions. The stomach wall is usually so stretched by overdisten- 
tion with food that it is difficult to estimate the required size of the 
gvastroenterostomy stoma, and its muscular tone is so poor that after 
operation peristalsis is delayed and weak, accounting for many of the 
poor results in these cases. Frequent small feedings will usually 
cause a marked reduction in the size of the stomach and a restoration 
of the tone of its musculature. The intestinal tract distal to the ob- 
struction, having become accustomed to little if any reception of 
stomach contents, becomes sluggish and atonic, its secretions are 
diminished, and a sudden influx of food after a gastroenterostomy will 
usually produce symptoms popularly classified under the heading of 
gases, but really due to definite motor and secretory disturbances. A 
routine, such as that given below, practiced for a period of ten days 
or two weeks preceding operation, or up to the point where the pa- 
tient obviously ceases to improve in weight and general condition, has 
reduced our mortality following operation in stenosis practically to nil. 
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ULCER DIETS 


ROUTINE IN STENOSIS CASES 


1. Complete bed rest is essential, to reduce caloric requirements and 
to prevent intra-abdominal irritation. 

2. Acidosis or alkalosis, dehydration, and hypochloremia may require 
occasional parenteral administration of glucose and saline solutions. 
3. Frequent small feedings of one of the following formulas will 
provide nourishment and physiologic stimulation of peristalsis and 
secretion. In marked dilatation, four ounces every two hours should 
be the dose at the start, with aspiration of stomach residue once or 
twice in twenty-four hours to see whether the stomach is expelling all 
of the feedings. Usually it can be increased to six or eight ounces 
every two hours, with an added raw ege three times daily, and the 
juice of an orange at the end of a feeding twice daily. 

4. Roentgen-ray check-up at the end of ten days or two weeks will 
disclose whether the desired effect has been obtained and, in the cases 
with temporary causes for the obstruction, will show perfect emptying. 


The diet formulas used in these cases are as follows: 





STENOSIS MIXTURE 


All mixtures should be palatable. Nurse should taste them before giv- 
ing to patients. Flavoring may be added. 
Carbo- 


Protei Fat Calories 
hydrate n it ilories 


Amount 


Glucose 60 gm, 60 240 
Cream (20%) 120 e.e. 4 4 o4 24() 
Milk S80 €.é. 35 95 95 550 
99 29 49 1,000 (approximately) 


This formula to be supplied by diet kitchen every twenty-four hours, 


kept in refrigerator, served cool (not cold) or warm. 


GELATIN-MILK MIXTURE 


Carbohy- 


Amount Protein’ Fat Calories 


drate 
Gelatin 50 gem. 27 100 
Glucose 60 gm. 60 240) 
Cream (20%) 100 e.e. 3 3 18 180 
Milk 900 @.e. 36 27 27 550 
99 57 45 1,000 (approximately ) 


This formula to be supplied by diet kitchen every twelve hours, kept 
cool, but not in refrigerator, to prevent jelling, and served 


cool or warm. 


It will be noted that both mixtures provide 1,000 calories per liter, 
making it easy to compute the value of a given diet. The formulas 
are also useful for feedings through a stomach tube. Both mixtures 
are palatable in themselves, but they are sweet and may be improved 
by the addition, at the time of the feedings, of such flavors as choco- 


late, vanilla, coffee, or tea. 
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In gastric hemorrhage the bleeding proceeds either from a bleeding 


vessel at the base of the ulcer or from capillary oozing. In either 
case certain indications present themselves. 

The bleeding area requires special attention. It must be realized 
that a stomach full of blood aids in the checking of a hemorrhage, but 
when vomiting occurs and when the stomach empties itself normally, 
hunger contractions will occur. These contractions are rhythmie in 
type, alternating with relaxation, thus causing frequent changes in 
tension at the site of the bleeding, tending to cause its prolongation or 
recurrence. The presence of the blood also stimulates gastric secre- 
tion, which may digest the clot and the edges of the bleeding area. 
It is therefore desirable, in order to avoid these hunger contractions 
and this undesirable digestive effect, to put something into the stomach 
which will produce the slower, less forcible peristaltic waves and which 
will combine with the gastric juice, without overstimulating it. This sub- 
stance should also be soothing, should, if possible, encourage coagula- 
tion of blood, and should be administered in sufficient quantity and 
with sufficient frequency to accomplish the desired effects. 

Gelatin is a substance which is ideal for the purpose just mentioned. 
In addition to this it is a protein food, loses none of its coagulant 
properties when diluted, and prevents the formation of large curds in 
the digestion of milk when used in combination. A mixture! of gela- 
tin, glucose, water, and fruit juices has been used by me for over 
twenty vears with good effect, and in the past few years has been 
superseded by the gelatin-milk mixture described above. The diet 
routine is as follows: 

FEEDINGS AFTER GASTRIC HEMORRHAGE 
For patients immediately after hematemesis 
No feedings while patient is asleep 
No ice, water, or other drinks to be given 


Gelatin-milk mixture to be given cool or warm, as follows: 


Ist and 2nd days: 4 oz. every 1% hr. 
3rd, 4th, and 5th days: 5 oz. every 2 hr. 
6th and 7th days: 6 oz. every 2 hr. 


Now add to each of four feedings one of the following: 
1 soft boiled or poached egg 
3 ounces of cereal 
Custard, jello, or ice cream 
Sth and 9th days: As above, only add 2 extras to each of 3 
feedings 
10th day and thereafter: Ulcer diet 
Water, beginning on 5th day, increasing amounts, starting with 
1 oz. at a time 
Mineral oil, 44 oz. each night, beginning on second night 


Iron and vitamin preparations as indicated 


Shock, present in all severe hemorrhages, is the first alarming symp- 
tom to be treated, and the standard treatment of complete rest, ap- 
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plication of warmth to the body, and the hypodermatic administration 
of morphine is indicated. 

The lowered blood pressure caused by the hemorrhage and aiding 
in the cessation of bleeding by permitting clots to form at the site of 
bleeding is therefore really a life-saving mechanism and should not be 
overtreated. Usually no stimulation is required and parenteral ad- 
ministration of fluids should be avoided, as the tendency to sudden 
raising of the blood pressure often produces a new hemorrhage, even 
where blood is used. Many such patients die as a result of transfusions. 

Severe anoxemia, as indicated by air hunger and a very weak, 
thready pulse, may be considered an indication for the slow addition 
of a small amount of blood to the circulation. The transfusion should 
be stopped as soon as the symptoms subside and not more than 200 ¢.c. 
should be given at one time. 

Anemia, even though marked, is not in itself an indication for 
transfusions. [| have seen patients with hemoglobin as low as 12 or 
15 per cent who did very well without transfusion, but after a week 
or ten days, when the danger of causing a recurrence of bleeding is 
over, I frequently resort to larger transfusions to shorten the period 
of convalescence. Tron and vitamin preparations may be given by 
mouth with the feedings almost from the start. In most cases no 
further antianemic therapy is required. 

Impaired blood coagulability, as shown by suitable tests, may be 
treated by the use of coagulants, by intramuscular injections of heter- 
ologous blood, or by the administration of the new vitamin K. 

Constipation is not an important symptom, and no effort should be 
made to induce defecation for at least three or four days. Then an 
oil retention enema followed by a small rinsing enema is all that is 
required. Mineral oil by mouth may be used as a routine. 

This routine in hemorrhage has resulted in a decrease in mortality 
in a recent series of 84 cases to less than 6 per cent, 2 of the 4 cases 
dying (being moribund on admission) and the other 2 showing at 
autopsy large bleeding vessels held firmly open by thick, horny, 
friable tissues surrounding an old perforation. <All of these patients 
had also received intravenous injections on admission, contrary to the 
usual orders. My patients are comfortable, are satisfied with their 
food, and regenerate blood very rapidly even without the addition of 
iron, although this is usually used. Meulengracht? has only recently 
called attention to the desirability of early feedings after hemorrhage 
and has shown excellent results by giving a much more liberal and 
more irritating diet than mine, but I feel that my more conservative 
diet, which is nutritious and well-balanced and sufficiently satisfying 
to the patient, is to be preferred. 

One more topic of interest to surgeons is that of diets after opera- 
tion® for ulcer. For nearly twenty vears I have made it a practice to 
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feed my postoperative patients as soon as the operation is completed, 


if a local anesthesia is used, and as soon as they can swallow, when 
general anesthesia has been administered. My routine has been prac- 
tically the same as in my hemorrhage cases. The result has been that 
early peristalsis has been instituted, resulting in almost no vomiting 
or distention and usually in spontaneous bowel movements beginning 
the third or fourth day. Meanwhile the patient is getting sufficient 
fluids by mouth, is being given nearly 1,500 calories of food the first 
day after operation and more thereafter, and rarely requires more 
than one or two intravenous or subcutaneous fluid injections. The 
result is a happy patient who shows no untoward effects from the 
operation and is grateful for the experience. 

I hope that I have shown how careful attention to diet in ulcer 
patients will result in more comfort to the patient, more rapid healing 
of the lesion, and less worry to the attendant. 
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PERFORATION OF CARCINOMA OF THE STOMACH* 
REVIEW OF THE LITERATURE AND REvPoRT OF CASE 
ARTHUR M. Dickinson, M.D., ALBANY, N. Y. 


ERFORATION would appear to be an uncommon complication of 

carcinoma of the stomach. Such a conclusion, based upon personal 
observation, is further borne out by the paucity of reports in the litera- 
ture. Perforation of gastric ulcers occurs in about 5 per cent of cases, 
but the incidence of perforation of carcinoma of the stomach is not a 
matter of record; obviously it must be low. 

This condition was first described by Laennee over one hundred 
vears ago. Reference to it in American medical literature is infre- 
quent; reports in foreign publications are a trifle more common. 
Evidence of the clinical recognition of the condition is noted in the 
case records of the Massachusetts General Hospital in the years 1932,1 
1934,° and 1936.° 

In 1935 Aird* reviewed the literature, reporting 1 case of perfora- 
tion from his own practice, 7 cases from the Royal Infirmary of 
Edinburgh, and 71 cases from the literature. Aird coneludes from 
his studies that either the complication is most uncommon or is rarely 
recognized. He has divided the cases into four groups clinically. 
Group 1 comprises the cases with sudden onset accompanied by the 
typical signs of perforation, as seen in peptie ulcer, and with a history 
of previous indigestion. The cases of Group 2 are similar to these 
except for the absence of a history of previous indigestion. In Group 
3 are the cases with slow leakage and symptoms comparable to those 
occurring with subacute perforations of benign ulcers. The cases in 
Group 4 have no localizing symptoms at all; there may be a spreading 
peritonitis with no apparent cause. More than two-thirds of the re- 
ported cases fall in Groups 1 and 2. 

It is interesting to review the case reports in the literature. In many 
instances the histories were of no help in making a diagnosis. Some 
patients did give a history of indigestion of many years’ duration; the 
peculiar thing was that the indigestion was not typical of ulcer, being 
uninfluenced by food or alkali in so many instances. In the personal 
‘ase reported by Aird, there was a history of epigastric pain of some 
years’ duration, unrelated to food. In the case reported by Brun- 
schwig and Heinz’ in 1936 there was a history of stomach trouble of 
ten years’ duration. Likewise in the case [ am about to report there 
*Presented before the Medical Society of the County of Albany, June 22, 1938. 
Received for publication, October 10, 1938. 
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was a similar history of more than ten years’ standing. Such facts 
open up a field for speculation. Our opinion in regard to malignancy 
arising in a pre-existing benign peptic ulcer has undergone some 
changes in the past decade. Whereas we used to feel that a fairly 
high percentage of gastric cancers had their origin in pre-existing 
ulcers, the present concept seems to be that this is true in a very small 
percentage of cases (certainly less than 10 per cent). These patients 
with perforated malignant ulcers often give a history of very long 
standing stomach trouble as is noted above; further, this history is 
usually not that of the typical peptic ulcer. However, based upon 
the duration of the symptoms, it must be assumed that such ulcera- 
tions are benign in the beginning. What then are the factors which 
result in the transition to malignancy? This question will have to 
await the answer of a research worker. What if any symptoms warn 
us of this transition? This is our problem as clinicians. Careful ob- 
servation and repeated x-ray examinations constitute the answer. An) 
patient with symptoms of peptie uleer who does not show definite 
improvement clinically with strict ulcer therapy and whose repeated 
x-rays do not show some evidence of healing after one month should 
be regarded with suspicion. If this lack of improvement persists for 
another four weeks, then exploration with a view to resection is cer- 
tainly indicated. 

As has been implied, a correct preoperative diagnosis in cases of 
perforation of carcinoma of the stomach rarely has been made. What 
is more astonishing is that the correct diagnosis usually has been missed 
at operation. In my own case the operative findings in retrospect 
would strongly suggest the correct diagnosis, vet I passed them up 
merely emphasizing the widespread induration and the difficulty in 
closing the perforation. Aird? comments upon the difficulty of closing 
the perforation because of the friability of the stomach wall. 

In the case recognized at operation, what shall be our treatment? 
Ideally resection is indicated. Many of these patients are in poor 
condition, however, due to prolonged stomach trouble and the acute 
episode of perforation. Many of them will stand the minimum of sur- 
gery only. The mortality rate approaches 50 per cent. So it would 
seem that the primary operation should be limited to closure of the 
perforation, reserving resection for a later time when the patient is 
better able to withstand it. 

The following case is recorded because of the comparative rarity of 
reports of perforations of gastric cancers. There is a history of indi- 
gestion of ten years’ duration, pain unrelieved by taking of food, 
progressive loss of weight and strength and secondary anemia. The 
case demonstrates the missing of the diagnosis both before and at 


operation. 
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CASE REPorT.—W. V. E., a male farmer, aged 49 vears, was admitted to the Memo- 
rial Hospital on June 7, 1937, complaining of severe abdominal pain of four hours’ 
duration. He had vomited twice since the onset of the pain. He gave a history of 
stomach trouble and progressive weakness of ten years’ duration. He stated that 
when he worked hard he would suffer with pain in the stomach and bloating; if he 
did not work hard, he had no trouble at all. The pain was unrelieved by taking of 
food but saleratus and peppermint would ‘‘break up the gas,’’ as he expressed it. 
During intervals between attacks, he was able to eat anything without distress. 
Gradually the attacks became more frequent and were brought on by less exertion. 
Occasionally he would vomit with the attacks. He never noticed any blood in the 
vomitus, which was like thick saliva, nor were the stools dark colored at any time. 
Six months before this admission, he noticed he was much worse: he commenced to 
feel shaky and his heart would beat fast with any exertion. The attacks of pain in 
the stomach and bloating now came on every day. He then consulted his physician 
who made a working diagnosis of peptic uleer and placed the patient on a Sippy 
regime and also a hematinic. Under this treatment there was some improvement. 
The present attack commenced like the previous ones but did not yield to the usual 
saleratus. Before admission to the hospital the patient had received 0.5 gr. of 
morphine sulfate with no relief. The patient was admitted in moderate shock; the 
temperature was 97.4; the pulse, 82; respirations, 20. The patient looked pale and 
sick, The abdomen was retracted and boardlike; no peristaltic waves were heard; 
there was tenderness in the epigastrium and right lower quadrant. The heart and 
lungs were essentially negative. The admission blood count was as follows: red cells, 
3,360,000; hemoglobin, 59 per cent (Hellige); white cells, 12,280; neutrophiles, 85 
per cent; lymphocytes, 11 per cent; endothelial cells and eosinophiles, each 2 per 
cent; the smear showed moderate variation in size of the red cells, slight variation in 
shape, and slight polychromatophilia. 

A tentative diagnosis of perforated peptic ulcer was made and the patient was 
prepared for operation by external heat and intravenous injection of 1,000 ¢.e. of 5 
per cent glucose in saline; he was also grouped and cross-matched for transfusion. 
At operation, about two hours following admission, the abdomen was explored 
through a long right rectus incision. There was considerable flocculent free fluid in 
the peritoneal cavity (cultures were negative). The entire pyloric area was greatly 
indurated and the serosa of the pylorus was more roughened than usual. There was 
a perforated ulcer on the anterior wall just proximal to the pylorus. No enlarged 
glands were noted. The ulcer was cauterized with the actual cautery. Attempts at 
closure of the ulcer by suture failed because of the great friability of the stomach 
wall. ‘‘A blow out’’ patch of omentum was then sutured across the perforation and 
the abdominal incision closed with one cigarette drain in the upper quadrant and 
another in the lower right quadrant emerging through a stab wound below. The post- 
operative course was not remarkable. The patient was supplied with fluids by the 
intravenous route until the fourth day when water was allowed by mouth. Later he 
was placed on a liquid Sippy diet and in a few days the usual powders were added. 
A blood count on the fourteenth postoperative day showed 4,000,000 red cells and 60 
per cent hemoglobin. On the nineteenth day he was discharged from hospital feel 
ing quite good and with no stomach distress. 

After discharge from hospital he was under the care of his family physician who 


had followed the patient’s course carefully while in hospital. The patient continued 


with a strict Sippy diet, including powders, and also was given liver for his anemia. 


Recovery of strength was slow after operation, but the patient resumed work about 
six weeks following discharge from hospital. In spite of a careful diet he still 


‘‘bloated’’ after each meal but there was no real pain. He did not vomit and the 
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About two weeks before his second admission, he noticed 





stools were not dark colored. 
that he was ‘‘weaker than water’? and could not do any physical work; about this 
time he started to have pain in the stomach. It was unrelieved by anything he took, 
was constant day and night, and prevented him from getting much rest. 

On Oct. 6, 1937, four months after the original admission, the patient was re- 
admitted complaining of pain in the stomach and weakness. He looked pale and 
anemic. The admission temperature, pulse and respiratory rates were normal, The 
admission weight was 124 pounds in contrast to 150 at the time of the first admis- 
sion. The physical examination showed little except tenderness in the epigastrium. 
No mass could be made out. No enlarged lymph nodes or rectal shelf were noted. 
The red cells numbered 3,070,000; hemoglobin, 42 per cent (Hellige) ; the white cells, 
i 


1,080 with 73 per cent neutrophiles, 24 per cent lymphocytes, 2 per cent endothelial 


cells, and 1 per cent eosinophiles. There was marked variation in size and shape of 


the red blood cells with moderate achromia. X-ray examination and fluoroscopy 
showed a constant narrowing of the distal 4 «em. of the stomach with hypermotility ; 


this, with other findings, led to the x-ray diagnosis of carcinoma of the stomach. 
A subtotal resection of the stomach was advised and avcepted by the patient. For 
this he was prepared by multiple transfusions of 500 e.c. each. On the fourth day, 
operation was performed. The pyloric portion of the stomach was hidden in ad 
hesions and densely bound down to the liver. As one felt of this area, it conveyed 
the impression of a mass about the size and shape and consistency of a golfball, 
There were a few small, soft lymph glands along the greater curvature, but none were 
noted on the lesser curvature and no metastases were found in the liver. A Polva 
type of resection with closure of the duodenal stump and anastomosis between the 
cut edge of the stomach and the side of the jejunum was done. This was rendered 
very difficult on account of the many adhesions. However, a satisfactory union was 
accomplished and the abdominal incision closed by layer. Following operation, the 
patient did poorly and in spite of all measures used to combat the existing shock died 
a few hours after completion of the operation. We were unable to obtain a post 


mortem examination, 





The pathologist ’s report is as follows: ‘* A segment of stomach measuring 13.5 by 
13 em. It apparently represents the incised pyloric end of the stomach although the 
pylorus cannot be identified because of the large neoplastic mass. This is observed 
on the mucosal surface. Here there are two large, circular lesions separated by a 
narrow strip of mucosa about 1 em. in width. Each lesion is roughly circular with 
elevated margins composed of gray granular tissue. They probably represent a single 
lesion cut through when the stomach segment was opened. Distal to the mass there is 
a segment of grossly uninvolved stomach measuring 2.5 em. in length and proximally 
uninvolved stomach measuring 5 cm. The neoplastic mass measures roughly 8 by 10 
em. Its margins rise 1.5 to 2 em. above the mucosal surface. Grossly the neoplasm 
has destroyed the muscle and extended into the serosal fat. The fatty mesentery con 
tains a few moderately enlarged Ivmph nodes which present gray granular areas.’ 
The microscopic description is omitted. The diagnosis was adenocarcinoma of the 


stomach with chronic lymphadenitis. 
CONCLUSIONS 
1. Perforation of carcinoma of the stomach is quite unusual. 


2. The condition is rarely recognized before operation and seldom 
at operation, 


3. The mortality rate is about 50 per cent. 
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4. The majority of cases of perforated carcinoma of the stomach give 


a history of sudden onset accompanied by the typical signs of perfora- 


tion of a peptic ulcer. Usually there is a history of indigestion of 
lone standing. 
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INTRODUCTION 












HE VOLUMINOUS annual literature on intestinal anastomosis 

stands as evidence that a satisfactory procedure has not been evolved. 
Parker and Kerr! pointed out that at the time of their publication some 
two hundred methods and literally thousands of papers on the subject 








had appeared. 






I have had oceasion to perform anastomoses on dogs in the course of 





Thiry-Vella fistula formation.2 For this purpose, the criteria of a satis- 






factory anastomosis were found to be that it should be quickly and 






easily done; that it should be aseptic; that it should be nonobstructive, 






either during the stage of postoperative edema or after contraction of 






the sear has occurred; and finally that the area of anastomosis function 






as nearly physiologically as possible, without ballooning just above it, 





without outpocketings, and without angulation of the gut. 





In a number of does the method of Martzloff and Bureet® was used. 





With this method there was no difficulty with contamination or perfora- 





tion, but in the author’s hands obstructive symptoms appeared if the 






animals were placed on regular food within five to seven days.  Pro- 






vided the dogs were kept on liquids and given subcutaneous injections 






of 0.9 per cent sodium chloride as indicated, they recovered apparently 






normal intestinal function in ten days to two weeks. Post-mortem exam- 





ination of such anastomoses revealed marked stenosis at the site of suture 





and ballooning of the gut immediately above. 





One procedure was done with inversion of both ends and open side- 





to-side anastomosis. The postoperative course was excellent, and the 






doe had returned to his usual diet within two days, but the method was 






more laborious and time-consuming than seemed necessary. 






The lateral anastomosis of Soresit would perhaps have offered an 






answer, but it is open to the reasonable objection that it is not an aseptic 






procedure. Also, the diagonal end-to-side anastomosis of Collins’ prob- 






ably could be used for this purpose, though it was evidently intended for 






ileocolostomy, but it is a more complicated procedure and there is some 





angulation of the bowel incident to it. 






The end-to-end anastomosis, using a temporary basting stitch for 






closure of the ends while they are being sutured together, which was 






devised by Parker and Kerr, was tried, but closure with one layer of 
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interrupted sutures proved inadequate and some leakage occurred, with 
resultant adhesions to other loops of small intestine. An additional 
layer of sutures would seem necessary to prevent this. The method I 
use has the advantages of involving one less step, turning in less bowel, 
and leaving no angulation in the gut, even when distended. In the 
article cited, Parker and Kerr grant that, even after complete healing 
has occurred, the bowel on moderate distention has an angulation of 
about 160°. 

The Rankin method of anastomosis® also was tried. With an instru- 
ment of smaller caliber, this might be feasible in the dog, but the stand- 
ard Rankin instrument is too large for small intestinal anastomosis in 
the dog and offers no advantages over the instrument of Martzloff and 
Bureget. 

Gatch’ described a method of aseptic end-to-end anastomosis which 
he used on the small intestine of dogs. This consisted in a procedure 
similar in principle to that previously described by Parker and Kerr. 
It seems to me to be open to the objection that inversion of an unneces- 
sarily great flange of tissue at the suture site results, a danger mentioned 
by Parker and Kerr. All but one of Gatch’s eighteen dogs recovered, 
but no data were given concerning the readiness with which a normal 
diet was resumed. 

W. S. Halsted in 1922° reported a method of ‘‘blind-end cireular 
suture of the intestine, closed ends abutted and the double diaphragm 
punctured with a knife introduced per rectum.’’ This almost ideally 
aseptic procedure was highly successful in his hands in the colon of the 
dog, but its application to various levels of the ileum would be difficult. 
This method is also open to the objection that a large flange is inverted 
at the suture line. This partial diaphragm was probably of no impor- 
tanee in Halsted’s experiments because they were almost entirely con- 
fined to the large intestine. 

The method of Furniss’? also was tried. Contrary to the elaims of 
that writer, I experienced great difficulty in sites in which the ends to 
be anastomosed differed greatly in diameter. The instrument was too 
large for the small intestine of the dog and appeared to have no advan- 
tages over that of Martzloff and Burget. 

It is because of the shortcomings of these methods that I venture to 


present a method which in my hands has proved highly successful. 


TECHNIQUE OF THE ANASTOMOSIS 


The oblique, aseptic, end-to-end anastomosis with rotation is a modi- 
fication of the method of Martzloff and Burget, incorporating also some 
of the features of the Parker-Kerr procedure. Sites of section are chosen 
such that the blood supply to the suture line is maximal; these areas are 
freed of mesentery and fat after ligation of the vessels with fine silk, 
and the mesentery is split almost to the root. Long, slender, longi- 
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tudinally grooved, crushing clamps like those of Burget and Martzloff 
and like those of Parker and Kerr are employed, but they are placed at 
an angle of 30 to 40° from the long axis of the bowel, the mesenteric 
angle being acute and thus longer than the antimesenteric. On one ot 
_ ends to be anastomosed, the crushing clamp is placed with the joint 

’ the instrument at the antimesenterie border; on the other end the 
rahe of the clamp is at the mesenteri¢ border. At each end a denuded 
area about 5 mm. long is left between the ligated vessels of the mesentery 
and the crushing clamp. Two Kocher forceps are placed on the bowel 
between the clamps just deseribed and about 1 mm. from each of them. 
The bowel is cut between each pair, and the four cut ends are phenolized, 


aleoholized, and dried. 
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Fig. 1.—a, Approximation of the ends to be anastomosed, after 180° rotation of 
one segment. A running suture of plain catgut is laid on either side of the very 
obliquely placed narrow crushing clamps. The drawing shows placement of the first 
of these two running sutures. b, Insertion of Halsted mattress stitches after removal 
of clamps and inversion of the crushed areas by the use of the running catgut suture. 


For the purpose of establishing the Thiry-Vella fistula, the ends of 
the loop are at once removed from the abdomen through two stab 


wounds made in the left flank. 
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The ends to be anastomosed are now approximated in such fashion 
that the crushing forceps le side by side; that is, so that the mesenteric 
border of the upper end is apposed to the antimesenteri¢ border of the 
lower end, and vice versa for the other borders, as shown in [igure 1 a. 
A running suture of 00 or 000 plain catgut on a fine curved needle is 
started without tying at one border about 2 mm. back from the clamp, 
and bites about 4 mm. long are taken on alternate sides of the two 
apposed clamps; that is, alternately on the two ends to be anastomosed, 
as shown in Fig. 1 a. When the length of the clamps has been covered 
in this fashion, the bowel is turned over and a similar suture is laid on 
the opposite side. These two sutures, one on either side of the bowel, 
are held taut while an assistant cautiously loosens and removes the two 
clamps, the crushed area inverting as the instruments are removed. 
After inspection to be sure inversion is complete, the loose ends are tied 
just tightly enough to maintain apposition of the serosal surfaces but 
not tightly enough to constrict the lumen, and a second line of sutures 
is laid, interrupted Halsted mattress sutures of fine silk, as reeommended 
by Martzloff and Burget and as shown in Fig. 1 b. Care must be taken 
not to include tissue deeper than the submucosa in either of these layers 
of stitches. The mesentery is now closed, the anastomosis is loosely cov- 


ered with omentum, and the whole is replaced into the abdomen. 
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Fig. 2.—a, Diagrammatic demonstration of the angulation which follows anas- 


tomosis after oblique section without rotation. b, Diagrammatic demonstration of 
absence of angulation or outpouching if rotation precedes the above anastomosis. 


Nine anastomoses have been made in this fashion, and difficulty has 
been encountered with symptoms of obstruction in one animal alone, in 
which one of the silk sutures was carelessly placed so as to include some 
of the opposite wall of the bowel. Food is offered two days after opera- 
tion, and the usual amount for the animal is ordinarily taken on the 
fourth day postoperatively. Intraperitoneal sodium pentobarbital, 35 
mg. per kilogram of the dog’s weight, has been nsed exclusively for 


anesthesia. 
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DISCUSSION OF TECHNIQUE 


In view of the fact that Martzloff and Bureget did.end-to-end anas- 
tomoses with narrow crushing clamps and essentially the technique here 
deseribed, and inasmuch as Parker and Kerr placed their clamps on 
the bowel at an angle of approximately 45°, the mesenterie border being 
the longer, the only real innovation in my method is the rotation through 
180° of one of the segments to be anastomosed, as pictured in Fig. 1. 
The value of this rotation is illustrated in Fig. 2. Here it will be seen 
that if the two ends are cut at about 45° and anastomosed with mesen- 
terie border to mesenterie border, a marked angulation necessarily re- 
sults (Fig. 2 a). Parker and Kerr grant that even after healing has 
occurred there is still an angulation of 160°, with a funnel-shaped de- 
pression in the gut wall on the mesenterie border; in all probability 
there is even greater angulation shortly after operation when edema is 
present. With my method, diagrammed in Fig. 2 b, the 180° rotation 
does away with the possibility of such angulation on the one hand, and 
in addition should be more physiologically correct inasmuch as all the 
fibers which are eut, both cireular and longitudinal, are anastomosed to 
similar fibers in the other bowel end, a point the importance of which 
has been stressed by Collins. Thus, there are left no circular fibers with- 
out attachment, as would be the case near the mesenterie border in the 
anastomosis pictured in Fig. 2 a. This should prevent the development 
of outpouchings, such as the funnel-shaped depression described by 
Parker and Kerr. 

This method is advantageous in that it is quickly and aseptically done 
and, by virtue of the oblique line of suture, offers a minimum of stenosis 
even in the presence of postoperative edema. One animal died of other 
cause on the third day postoperatively ; here there was no narrowing of 
the lumen in spite of edema. Another died two weeks after operation 
due to the carelessly laid stitch already mentioned which occluded the 
lumen; even in this ease the mucosa had healed so that the suture line 
was marked only as a hairline scar. Two dogs were sacrificed four weeks 
postoperatively. In one of these, after fixation in formalin, the cireum- 
ference internally at the line of suture was 4 em.; measured along the 
slightly elevated sear it was 3.8 em.; four em. above the anastomosis it 
was 3.4 em. and four em. below it was 3.2 em. In the other, the corre- 
sponding figures were 2.7 em., 3.4 em., 2.6 em., and 2.4 em., respectively. 
The absence of constriction or ballooning at the site of anastomosis is 
evident. 

Some complications perhaps might be expected from the rotation 
because of the resulting abnormal position of the mesentery, but no 
difficulty whatsoever thus far has been observed. The final position 
corresponds rather to rotation of each segment a quarter turn than 
to rotation of one end only. 
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CONCLUSION 


A method of oblique, aseptic, end-to-end intestinal anastomosis with 
180° rotation of one of the bowel ends has been presented which is ad- 


vantageous in simplicity of performance, in absence of late stenosis, and 


in the absence of early obstructive symptoms which usually result from 
edema with cireular methods. 
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HE art of surgery cannot be mastered in the lecture room, Only 


fundamental principles are taught. But sound surgical judgment, 






the spearhead of a seasoned surgeon, is predicated upon knowledge, 






experience, and confidence; surgical ability is founded upon skill and 






dexterity. 
These postulates are obvious and their relative merits need not be 






stressed. However, their attainment may be greatly expedited by ae- 






quiring and developing proper surgical technique in addition to other 





forms of training. To quote in this connection Partipilo, who states: 






‘*The ideal surgeon must not only be a good operator, but also a master 





technician. He must be on the alert and be ready to meet unexpected 
conditions, make quick decisions, and finally execute an operative pro- 







cedure with poise and calmness. There are many surgeons possessing 






many good qualities who operate clumsily and awkwardly because they 






have not developed manual dexterity. At times this may be due to lack 
of natural aptitude; more often it is due to insufficient training. The 







movements of a dextrous surgeon are agile, purposeful, rhythmical, and 






apparently executed without effort or exertion.”’ 






Laboratory experimentation on dogs and other animals has been 






fundamentally responsible for the many advances made in surgery in the 





past fifty vears. Yet, despite the accomplishments in every other field 






of surgery, nothing has been done to render anorectal surgery on the 






experimental dog a reality and to apply the same reasoning and _ prin- 





ciples to this phase of proctologic training. Progress in proctology can 






be attributed largely to the many notable contributions of illustrious 






and inspiring investigators. Training of students for this specialty has 






been confined entirely to apprenticeships with competent proctologists, 





or to courses offered in a few graduate sehools, without the valuable aid 






of practical work on the dog. However, refinements of technique, the 






development and solution of many intricate problems, and the teaching 






of the art of proctologic surgery can be much enhanced by practicing 





dog surgery. 






ANATOMY 










The dog lends itself admirably to proctologie surgery and every con- 
ceivable type of operation may be performed with superb realism, Of 





course, the anatomy of the dog differs somewhat from that of the human. 
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yet we find it suitable for study purposes in this field. The rectum of 
the dog is approximately a straight tube, being a continuation of the 
colon, and ends in the anus. Externally, the tube is even and shows the 
course of the longitudinal muscle fibers. Unlike the human, it is freely 
moveable and is suspended from the middorsal line by a narrow 
mesentery (mesorectum), which is continuous with the mesocolon. Its 
dorsal surface is covered with peritoneum which slopes obliquely across 
the lateral surface of the tube in such a manner that the ventral surface 
has scarcely any peritoneal investment. It is surrounded by the internal 
sphincter which is merely a thickening of the cireular fibers of the 
muscle of the rectum, It is supported by the rectococcygeus muscle, 
formed by the longitudinal muscle fibers of the rectum on its outer 
aspect and medially to it by the levator ani. This latter muscle is rela- 
tively broad and thin, triangular in form, lies laterally to the rectum 
and anus, and arises from the anterior border of the pubis and from the 
medial surface of the ileum. Some of its fibers blend with the external 
sphincter and some end on the third and fourth vertebrae of the tail. 
This muscle, together with the coceygeus, forms a kind of pelvic dia- 
phragm, pierced by the alimentary and urogenital canals. 

The anus, the terminal opening of the intestine, is surrounded by 
thick skin, provided with a somewhat scanty supply of short, fine hairs. 
Leading to the anus is the para-analis recti, the lining of which has been 
described as divisible into three zones: (1) The zona cutanea, which is 
continuous with the skin outside the anus (perianal region) and shows 
on each side a small opening leading into a sac, from a hazelnut to a 
walnut in size, known as the para-anal sinus (sinus para-analis). The 
sinus lies between the external sphincter muscle of the anus and the 
longitudinal muscle of the rectum and has a lining membrane furnished 
with glands that produce a thickish, strong smelling secretion. (2) A 
narrow and indefinite zona intermedia separates the cutaneous zone from 
(3) the zona columnaris, in which there are folds of mucous membrane, 
mainly longitudinal in direction (at the pectinate line). At this point 
there is a fine line of demarcation analagous to the pectinate line in the 
human, possessing valvelike structures, covered with a thin membranous 
epithelium, slightly pigmented a dark brown, through which a small 
hook may be introduced. It is here that the folds of mucous membrane 
described above project, resembling very mueh the columns of Morgaeni 
in the human (erypts in dog). 

The anus is surrounded and supported by the external sphincter 
muscle, a ringlike structure, which is connected dorsally with the 
aponeurosis of the tail, and ventrally by some of its fibers to the bulbus 
urethrae. A pale band of muscular fibers, separated from its fellow by 
the middle coceygeal vessels, arises from the bodies of the first and 
second (and possibly third) cocceygeal vertebrae. Some of the fibers end. 
under cover of the sphincter ani, on the para-anal sinus; while others are 
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continued ventral to the anus to become the retractor muscle of the 
penis. In the female the description applies except that ventrally, the 


rectum is related to the vagina and vestibule. 














Fig. 1.—Lithotomy position. The dog lies on his back, the hind legs being tied to 
the forelegs; tail firmly attached over the edge of table, the region shaved and 
draped. 


SCOPE OF STUDY 


It can be seen from the anatomy of the dog that there is sufficient 
resemblance in these structures as compared to the human being to make 
this animal suitable for proctologie study in operative surgery. We 
have found it possible to produce prolapses of the entire wall of the 
rectum to closely simulate a human procidentia recti, upon which the 
various types of resection may be performed. The sinuses in the peri- 
anal region serve a dual purpose: an ischioanal abscess and horseshoe 
fistula. The redundant mucosa permits the performance of a simple and 
the amputative type of hemorrhoidectomy. We can demonstrate the 
various surgical procedures for external thrombotic hemorrhoids, pruri- 
tus ani, fissure, cryptitis, and fistulas. Sphineterotomy, proctotomy, 
perineal and abdominal-perineal resection, and injection treatments for 
internal hemorrhoids and pruritus ani are performed. 


BLOCK : UTILIZATION OF DOGS IN EXPERIMENTAL PROCTOLOGY DDT 


Although the tube is devoid of structures normal to the reetum and 
sigmoid of the human being, the practice in the use of the sigmoidoscope 
and anoscope and the proper method of introducing and passing, as well 
as repeatedly observing the normal appearance of mucosa, is extremely 


profitable. 














__ Fig. 2.—Dog in inverted position, the hind legs being firmly attached to opposite 
side of table. Forelegs are not fastened. Usual draping and tray of instruments 
shown. 


POSITION AND PREPARATION 


After the dog has been anesthetized (the use of sodium amytal for 


premedication has been found to be invaluable and eliminates compli- 


cated anesthetic procedures), it may be placed in one of two positions, 
the lithotomy or the inverted. In the beginning we employed the 
lithotomy (Fig. 1) but later found the inverted position to be far more 
satisfactory. The dog is placed ventrally (Fig. 2) with its head down, 
resting on a board leaning against the operating table at an angle of 75 
degrees. The legs are stretched across the top of the operating table and 
fastened. The forelegs may be attached to the board. The tail is 
fastened to the skin of the dog by towel clips. In order to avert 
sudden death, ether must be administered cautiously to the doe; and, 


further, it should not be placed in the inverted position until ready 
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for use. The entire region around the anus is shaved and cleaned, 


towels applied in exactly the same manner as in the human being, and 


covered with a small sheet (Fie. 3). 


MODUS OPERANDI 


A digital and bidigital examination is made, followed by anoscopy and 
sigmoidoscopy. The para-anal glands give the impression to the palpating 
fingers of soft, fluctuating masses similar to ischioanal abscesses. When 
the contents of the sinuses are thoroughly squeezed out, one perceives 
a fibrous tract, characteristic of a chronie fistula. 

The rectum being a straight tube, there is no difficulty passing the 
sigmoidoscope. However, an opportunity is afforded to apply the prae- 
tical and essential features of the procedure, to stress the dangers of 
general anesthesia, and to demonstrate the important maneuvers neces 


sary to a successtul sigmoidoscopic examination. 











Fig. 3.—Close-up view of draped dog. 


On anoscopic examination the skin and mucosa are differentiated, and 
the use of the erypt hook and the injection treatment of internal hemor- 
rhoids shown. 

COMMENT 


Lack of interest in and inadequate teaching of the subject of proe- 
tology leads to an underestimation of its importance in the proper man- 
agement of a patient. However, this method of approach to the teaching 


of proctologie surgery clarifies procedures which otherwise would be 
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difficult to comprehend and gives one a keener understanding and a 
deeper appreciation of their significance. The advantages of these ex- 
perimental procedures have been amply demonstrated for the past one 
and one-half years and are quite efficacious. It affords an opportunity 
of perfecting a technique for every type of proctologic operation which 
may well be applied to the human being. It is of inestimable value in 
teaching operative surgery of the anus, reetum, and colon, and when 
supplemented by ample clinical material makes the study of proctology 
considerably more interesting and profitable. 


SUMMARY AND CONCLUSIONS 


1. Laboratory experimentation of dogs and other animals has been 


fundamentally responsible for the many advances made in surgery in 


the past fifty years. 

2. Trainine of students for the speciality ot proctology has been con- 
fined entirely to apprenticeships with competent proctologists or to 
courses offered in a few graduate schools without the valuable aid of 
dog surgery. 

3. The dog lends itself admirably to proctologie surgery and every 
conceivable type of operation may be performed with superb realism. 

4. Refinements of technique, the development and solution of many 
intricate problems, and teaching of the art of proctologie surgery can 


be much enhanced by practicing dog surgery. 
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init if considered on the basis of the role they play in the 


preservation of health and the frequeney with which they are put 





to this purpose, must be awarded a prominent place in the list of thera- 






peutic agents. Their use is not limited to the practitioner, but they are 






used in one form or another by individuals who are less cognizant of the 






deleterious effects that may be associated with their beneficial actions. 






It is scarcely necessary to state that antiseptics are among the most 






commonly misused drugs by both the lay individual and the practitioner. 






In spite of the immense amount of investigation which has been done 






upon the action of the antiseptics since their introduction into surgery 






by Lister in 1865, but little is known in a quantitative way as to their 






ability to sterilize the intact unbroken skin. The strength of an anti- 






septic is standardized by determining its so-called phenol coefficient ; 






i.e., the lowest concentration which will kill a suspension of bacteria as 






compared with the lowest concentration of phenol which will produce 





the same effect on the same culture in the same time. Occasionally the 






phenol coefficient is determined also in the presence of serum or other 






organic material, since the protein greatly alters the bactericidal power 






of most antiseptics. However, neither of these methods of testing bae- 






tericidal activity in vitro presents even a remote similarity to the con- 






ditions which are encountered in the attempts at preoperative steriliza 






tion of intact skin and conclusions based upon such data are therefore 






not applicable under these circumstances. 






Due to the fact that there is no standard quantitative method to test 






the relative merits of skin antiseptices, a large variety of bactericidal sub- 





stances and a wide range of concentrations of these substances are in 






use. Among those reported in the literature are potassium permanga- 





nate, bactol (cresol preparation), formalin in aleohol, chromic acid, 






picrie acid, ammonia, cuprotect (copper preparation), 70 per cent aleo- 






hol, essential oil of bergamot and lemon, mercurie chloride, pyxol, iodine, 






tincture of green soap, acriflavine, crystal violet, and brilliant green, 






together with an ever-growing list of relatively expensive commercial 






preparations. It scarcely need be mentioned that being confronted with 






such a wide choice is confusing to the individual who must depend on 






their efficient activity daily. An oceasional ‘‘stitch abscess’’ is easily 
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explained by unapparent contamination, and too frequently the anti- 
septic is taken for granted and its efficiency remains unquestioned be- 
cause of habit. 

In the selection of a preoperative skin antiseptic, several points must 
be considered. 

1. Its sterilizing efficiency should be high. 

2. It should be noninjurious to the patient. 

3. The time required for its action should be minimal. 

4. Its cost should be low. 

5. It should not damage linen or instruments. 

6. It should be easy to apply. 

7. It should outline the field treated. 

&. It should be nonirritating to operating room personnel. 

9. It should be able to continue action during and after the operation. 

The results of this investigation indicate that the majority of anti- 
septics in common use fulfill the above requirements reasonably well, 
with the exception of one consideration, the cost. 

Sinee the introduction of the iodine method of skin sterilization by 
Grossich in 1908, iodine has been the most commonly used skin anti- 
septic (Beck). Although its efficiency has been repeatedly questioned 
by a number of investigators (Tinker and Prince, Robb, Bonney and 
Browning, Deeker, Turner and Catto, Bovee, Seott and Hill, Tinker and 
Sutton), their results can be criticized on the basis of the method used 
in collecting their data. In most instances, after application of the anti- 
septic to the skin, an area was scraped with a scalpel and the scrapings 
inoculated into cultural media which resulted in 55 per cent to 91 per 
cent sterile cultures. Skin biopsies were also taken and inoculated into 
broth which proved to be 40 per cent to 90 per cent sterile in various 
cases. However, in our experiments complete sterilization did not occur 
regularly with any antiseptic. Also, since the above method is not 
quantitative, one does not know whether the growth in broth is the 
result of one or many surviving bacteria. Therefore, it is diffieult to 
draw accurate conclusions from such data. The purpose of this investi- 
gation was to determine the relative all-around efficiency of the com- 
monly used skin antisepties by a quantitative method that is easily 
earried out. 
METHOD 


The skin of the abdomen of suitable individuals, preferably those 
devoid of a hairy surface, was thoroughly swabbed first with benzine 
and then with ether to remove fatty substances. A control area was 
chosen, together with five or six other areas for the application of the 
antisepties. Each area was then treated with a given antiseptie solution, 
except the control area which was treated with normal saline solution. 
The treatment consisted of the application of the solution by means of 
sterile thumb sponges in a spiral manner starting from the center and 
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proceeding toward the periphery until an area of about 10 em. in diam- 
eter was treated. The solution was allowed to dry. Three such appli- 
cations were made, using a new thumb sponge for each application. 
When the last coat became dry, the antiseptic was removed with three 
applications of Richardson’s solution. Culture plates were then applied, 
agar surtace downward, taped to the skin and allowed to remain = in 
position for fifteen minutes, after which time they were removed and 
placed into sterile Petri plates. Colonies were counted after twenty-four 
hours’ incubation at 37° ©. Any sterile plates were inoculated with 
known staphylococci from the skin and remeubated to climinate the pos- 
sibility of an existing bacteriostatic effect due to absorption of antiseptic 


by the agar from the skin surface. 

















Fig. 1.—Impression plates in position on patient’s abdomen. 


The culture plates were prepared as follows: Ordinary 10 per cent 
hlood-nutrient agar was prepared and poured into watch glasses having 
a diameter of 6 em. which had been previously placed within Petri plates 
and sterilized. The wateh elasses were filled level full and the agar was 
allowed to solidify overnight in a refrigerator. Watch glasses were used 
since they required a smaller amount of medium to fill them (10 to 15 
¢.¢c.), and they were more convenient to tape into position than ordinary 
Petri plates. Also they were of a convenient size, allowing them to be 


ylaced within the ordinary Petri plates for the period of incubation. 
| : | | 
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RESULTS 


The results are tabulated in the accompanying tables. As will be 
noted, the most common organisms on the skin are staphylococe: and 
diphtheroids. Oceasionally an aerobic sporeformer or a Pseudomonas 
pyocyaneus was encountered, but since neither of these is very significant 
as a pathogen, and since they occurred so rarely and then only on con- 
trol plates, they were not recorded. The staphylococe: and diphtheroids, 
however, since they are so common on the skin and are usually found in 
infected wounds, must be considered in any method purposing to de- 
stroy them. 

None of the antiseptics used was able regularly to sterilize the skin 
completely. Our results do not agree with those of Tinker and Sutton, 
who state that superficial lavers of skin are frequently sterile in normal 
cleanly individuals as determined by culturing serapings of the super- 
ficial epithehum. In the 71 control areas in our series, there occurred 
an average of 342 colonies on each blood agar impression plate or about 
12 colonies per square centimeter of skin. These control plates were 
taken from any one of four areas: the breast, the epigastric region, the 
umbilical region, or the hypogastrie region. On a number of occasions 
impression plates were taken on all four areas simultaneously and 
showed a closely corresponding number of colonies developing on the 
plates. 

A rather surprising result is the fact that the solvent (50 per cent 
alcohol, 10 per cent acetone) is itself highly germicidal and is able to 
destroy more than 96 per cent of the organisms present on the skin. 
This solvent was used to dissolve the antiseptic substances used in these 
experiments, since Vaichulis and Arnold showed that these concentra- 
tions had the best antiseptic value in the test tube and a good defatting 
action on the fatty substances in the skin. It also dries readily, vet not 
too rapidly to prevent adequate antiseptie action. It has a low surface 
tension and is thus more able to reach the tiny depressions in the skin 
surface. 

The addition of any of the antisepties used to the aleohol-acetone sol- 
vent served only to destroy an additional 2 per cent to 3 per cent of the 
organisms. Tincture of green soap is by far the poorest of the substances 
tested to use for destroying either staphylococei or diphtheroids. In one 
case more organisms were present on the treated side than on the eon- 
trol, whieh ean be explained on the ability of soap to break up large 
ageregates of bacteria into smaller clumps or single cells, each giving 
rise to a single colony ; therefore, the more aggregates, the more colonies. 

One per cent iodine is shown to be very efficient as a skin antiseptie, 
hut it does not prove practical, since very irritating vapors (probably 
an iodoacetone) arising as the solution evaporates from the skin make it 
almost impossible to use it. It has a further drawback in that it must 
he removed from the skin with aleohol or Riehardson’s solution to pre- 
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vent iodine burns. This is a definite disadvantage since, with its re- 
moval, antiseptic action ceases and the bacteria in the sweat glands that 
are brought to the surface when vasodilation takes place during the 
operation remain viable and the wound is thus lable to infection. How 
serious this is has not been shown experimentally, but such results as 
those reported by Meleney, in which he states that 1214 per cent of 
wounds had some inflammatory reaction, many of which were probably 
infectious in nature, may well be explained by this possible source of 


wound contamination. 





Among the least expensive substances used, 0.1 per cent mercuric 
chloride in aleohol-acetone or a solution of 2 per cent tricresol in the 
same solvent proved to have a high bactericidal action. However, diph- 
theroids are not always killed by mercuric chloride, and 2 per cent 
tricresol occasionally produces a slight erythema in more sensitive indi- 
viduals. Tricresol, nevertheless, does kill diphtheroids. Sinee the 
amount of either substance added to one gallon of solvent costs less than 
three cents, it was decided to try a combination of the two substances in 
somewhat lesser concentrations. A combination of 1:1,500 mereuric¢ 
chloride and 14 per cent tricresol in alcohol-acetone solution proved to 
be efficient in destroying 99.6 per cent of the staphylococci and 100 per 
cent of the diphtheroids. A small amount of acid fuchsin or eosin Y or 
a combination of both may be added to the antiseptic solution to outline 
the field to which the antiseptic is applied. This was not done in the 


initial experiments, as we wanted to detect any erythema or skin irrita- 
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tion that might oeceur, but neither was noted when these concentrations 
were used. The following formula is used for preparing the solution: 

Aleohol, 95 per cent 525 ©.€. 

Acetone ¢.e, 

Water ¢.e, 

Tricresol c.c. 

Mercurie chloride 0.7 em. 

Kosin Y 0.6 em. 

Acid fuchsin 0.08 em. 

Sinee this mereuric chloride-tricresol combination in aleohol acetone 
fulfills the requirements set up for a skin antiseptic and since the cost 
of the preparation is astoundingly minimal as compared to commercial 
preparations having similar properties, its use for skin sterilization is 


TABLE II 


| % STAPHYLOCOCCI | Y DIPHTHEROIDS % TOTAL 
REDUCED | REDUCED REDUCTION 
Merecresin (commercial) 99,88 99.62 99.82 
Iodine 1% 99.53 100.00 99.65 
Tricresol 0.5% | | 

HgCl, 1-1500 99.60 100.00 99.62 
Tricresol 2% 99.47 100.00 99.5 
Metaphen (commercial ) 99.45 99.89 99.5 
Iodine 1% 

Tricresol 34% 99, 100.00 99.5: 
HgCl, 1-1000 99.15 99.56 99.21 
Iodine 1% Tricresol 

0.75% in 70% aleohol 98.96 100.00 | 99,02 
Harrington’s solution 98, 100.00 98.45 
Merthiolate (commercial ) 98.5: 97.10 98, 
Aleohol 50% Acetone 10% 96.3! 96.94 96.5 
Tincture green soap 59.5! 21.45 


ANTISEPTIC 


| 
a ee 
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highly recommended. In actual use in preoperative sterilization of the 
skin, it has proved to be an efficient and convenient preparation.* 






CONCLUSIONS 





1. A simple method for the determination of the efficiency of skin 





antisepties is deseribed. 





2. An average of twelve staphylococci and diphtheroids per square 





centimeter was found to be present on normal cleanly skin. 





3. The applheations of 50 per cent alcohol, 10 per cent acetone solu- 






tion, a common solvent for antiseptices, destroy 96 per cent of the bae- 







teria on the skin. 
4. Only 2 per cent to 3 per cent more of the skin organisms are killed 





when any commonly used skin antiseptic is added to this solvent. 






5. Tincture of green soap alone is very inefficient in skin sterilization, 






killing only 53 per cent of the bacteria on the skin. 






6. A concentration of 0.07 per cent mercurie chloride and 0.5 per cent 






tricresol (costing about 5 cents per gallon) in 50 per cent alcohol, 10 per 






cent acetone solution is an efficient, inexpensive skin antiseptic. 
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A CLINICAL CLASSIFICATION OF CANCER OF THE BREAST 


SAMUEL GEORGE SCHENCK, M.D., BrookLyNn, N. Y. 
(From the Brooklyn Cancer Institute and the Jewish Hospital) 


Hk need of a standard clinical classification for cases of mammary 

cancer becomes evident when one reviews recent statistics of the 
treatment and end results in this malady. It becomes at once apparent 
that the published reports appear hopelessly conflicting and, at times, 
misleading, mainly due to the fact that the tabulated results of treatment 
fail to deseribe accurately the degree of involvement when therapy is 
initiated. In other words, the efficaey of the indicated form of treatment 
in an advanced stage of the disease is not comparable with the results 
obtained in the early stages when the lesion is confined to the breast 
itself. For example, some surgical ¢linies report that radical surgery 
alone gives five-year cures in from 60 to 70 per cent of their cases; 
whereas, other groups report that only 30 to 40 per cent of their patients 
are well and free from disease five years after radical mastectomy. Al- 
though the technique of radical surgery for breast carcinoma differs very 
slightly in various ¢linies, vet this discrepancy in statistical reports exists 
and is probably due to the marked difference in the criteria of operabil- 
itv among surgeons. What one surgeon would consider an operable case, 
another would hold inoperable. In other words, there is as yet no uni- 
formity in the classification of these patients. Henee, until this is ae- 
complished, there can be no agreement upon the proper course to pursue 
that would offer the most favorable outcome, and, by the same token, 
there can be no trustworthy statistical analysis of the end results of treat- 
ment. 

Therefore, until all cases can be made to fit into a clinical classifieation 
that is practical and is universally accepted, there can be only confusion 
end uncertainty preventing further progress in the management of this 
disease. 

Many vears ago, Steinthal’ presented a classification, based on elinical 
observation, whieh lacks clarity and, therefore, is impractical. More 
recently, Portmann? and Pfahler® have classified breast tumors into three 
clinical groups, but, here again, the divisions are not entirely clear cut 
and accurate and many eases fail to fit into any of their groups. The 
classification of mammary cancer into clinical stages is not to be confused 
with the grading of these tumors (MaeCarty )* into four divisions which 
represent the microscopic appearance of the predominant malignant cell 
in the sections. These types range from the adult or well-differentiated 
cells (Grade 1) to the anaplastic, immature, or embryonal cells (Grade 


4+), with the other two divisions representing intermediate forms. 
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The classification to be presented is not based on pathologic or micro- 
scopic material, but is entirely predicated on clinical evidence evolved 






from physical examination, particularly inspection and palpation. 






Each patient with the diagnosis of mammary cancer should be prop- 






erly classified according to the stage of her disease at the time she first 






presents herself for treatment. The clinical classification of patients 






with breast cancer given in Table I is therefore suggested. 









TABLE I 








CLASSIFICATION OF BREAST CANCER 


STAGE ] 






Primary tumor 
3 em. or less in diameter 
Skin 
Not adherent to tumor 
Underlying tissues 
Growth not adherent to pectoral muscle or fascia 
Axilla 
No palpable nodes 
Supraclavicular fossa 
No palpable nodes 
Opposite breast and regional lymph nodes 
Negative 
Distant metastasis 
None 


















STAGE 2 
Primary tumor 
More than 3 em. and less than 6 em. in diameter 
Skin 
Not adherent to growth 
Underlying tissues 
Not adherent 
Axilla 
One to three small nodes palpable, the largest not more than 2 cm. in diameter 
Nodes freely movable 
Supraclavicular fossa 
No palpable nodes 
Opposite breast and regional lymph nodes 
Negative 
Distant metastasis 
None 























Primary tumor 
Larger than 6 em. in diameter 





Skin 
Partially or completely adherent to tumor 
Skin edematous 
Skin inflamed (inflammatory cancer) 
Skin ulcerated 
Underlying tissues 
Tumor partially or completely fixed 
Axilla 
More than 3 nodes palpable 
One or more nodes larger than 2 em. in diameter, regardless of the number 
palpable 
One or more nodes adherent or fixed 
One or more nodes ulcerated 
Lymphedema of the upper extremity of the affected side (in the absence of 
radical mastectomy) 
Supraclavicular fossa 
One or more nodes palpable 
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Opposite breast and regional lymph nodes 

Intramammary tumor 

Subcutaneous mass 

Cutaneous nodule 

Palpable node in contralateral axilla and/or supraclavicular fossa 
Distant metastasis 

To the rib or ribs 

To the pleura 

To the mediastinum 

To the lung 

To the spine and/or bones 

STAGE 4 (POSTOPERATIVE) 

Local recurrence 

In the skin, sear, stitch holes 

In the subcutaneous tissues 

In the residual breast tissue (incomplete operation) 
Regional recurrence 

In the axilla 

In the supraclavicular fossa 
Opposite breast and regional lymph nodes 

In the mammary gland 

In the skin 

In the axilla 

In the supraclavicular fossa 
Distant metastasis 

To the chest 

To the skeletal system 


Stage 1 carcinomas need very little explanation. Freely movable 
tumors measuring 3 em. or less in diameter with no palpable evidence of 
nodes in the regional lymph-bearing areas belong to this group. In Stage 
2 the primary tumor is larger but measures less than 6 em. in diameter 
and is not particularly adherent to the overlying skin or underlying 


pectoral muscle. Even without enlargement of the regional lymph nodes 


and without metastasis or contralateral involvement, such growths be- 
long to this group. If one to three axillary nodes are palpable, each 
measuring less than 2 em. in diameter, the patient is still relegated to 


») 


Stage 2. Even with a small, freely movable tumor in the breast (3 em. 
or less in diameter), but with one to three small palpable nodes in the 
axillary fossa, the case belongs to Stage 2. 

If more than three nodes are felt in the axilla, or if at least one pal- 
pable node measures more than 2 ¢m. in diameter or is definitely fixed or 
ulcerated, or if a node is palpable in the supraclavicular fossa, the case 
is ¢lassified in Stage 3. Regardless of the other findings, a patient in 
Stage 3 presents either a large primary tumor measuring over 6 em. in 
diameter or a small mass which is adherent to the skin or to the under- 
lving tissues or both. Evidence of distant metastasis or involvement of 
the contralateral breast or nodes immediately places the ease in Stage 3. 

When the cancerous breast is edematous, the case is placed in Stage 3, 
regardless of the other findings. Similarly, when the skin is inflamed, 
the so-called inflammatory cancer, the lesion is classified in Stage 3. 
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Cancer en cuirasse and nodular or uleerated involvement of the skin 


from the primary growth or a regional node belong to the same stage. 





An adherent or fixed cancer of the breast, regardless of the other factors, 






is similarly classified. When the upper extremity of the affected side 





reveals an edematous appearance in the absence of radical surgery, the 






lucal lesion is assumed to have spread to the lymphaties draining this 






region. With block of the lymph channels with malignant cells resulting 






in lymphedema, the case is considered advanced and properly belongs to 





Stage 3. This may occur, however, without pronounced involvement of 






the axillary lymph nodes. 






Thus, it is seen that it is not at all necessary for each case to present 






all of the positive findings described in each stage, but, on the contrary, 






any one positive characteristic relegates the lesion to the corresponding 





croup. 
Stage 4 classifies only those patients with involvement after mastee- 






tomy. The recurrence may be, locally, in the anterior chest wall of the 






operated side; regionally, in the lymph nodes; distantly, in the chest or 






osseous system, or by extension to the contralateral breast and glands. 






The modus operandi of the latter involvement is by way of the internal 






mammary lymphaties and parasternal glands to the mediastinum and 






then by back pressure through the same route on the opposite side to the 





contralateral breast. 







SUGGESTIONS AND CONSIDERATIONS 










Every case of suspected breast carcinoma should have a biopsy of the 


primary growth. It is immaterial whether this is performed by scalpel, 






cautery, aspiration, punch, or needle as long as a satisfactory specimen 






is obtained and treatment is immediately instituted. If a tumor is 






elicited in each breast, both lesions should be biopsied. A roentgenogram 





of the chest is reeommended in all eases, even when no extension to the 





lungs or mediastinum is suspected. This study is valuable evidence for 





comparison with films that may be necessary at some subsequent date in 






order to determine the presence or absence of extension into the chest. 






Any part of the body faintly suspicious of metastasis requires an im- 






mediate roentgen examination. The skeletal system is particularly sus- 






ceptible to metastatic involvement. 






Although the requisites for each stage of the disease are clearly stated, 






there are occasions when a case may require reclassification. An instance 





of such a change is when a patient clinically classified in Stage 1 (a 






small, freely movable breast tumor without palpable axillary nodes) at 






the initial examination turns out to have malignantly invaded nodes in 






the axilla at the operating table (Stage 2). 







TREATMENT 





The clinical classification above described is not only of value in the 
compilation of accurate statistics, but is essentially of major importance 
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in the management and prognosis of the case. The classification of cases 
of carcinoma of the cervix uteri by Sehmitz®> has proved particularly 
valuable in prognosis rather than in therapy because these cases are 
radiologic problems. However, in breast cancers the management is dif- 
ferent. Surgery and irradiation are the two forces usually combined to 
attack the disease for the best ultimate result. Henee, the four stages of 
the disease indicate not only the probable outeome but also the proper 
plan of treatment. 

We believe that cases that fit into Stages 1 and 2 require radieal sur- 
gery and intensive irradiation. Preferably, the roentgen treatments 
should be administered preoperatively and postoperatively, especially in 
Stage 2. Statistics from many well-accredited ¢linies show that survival 
rates in these patients increase from 30 to 40 per cent when radieal sur- 
zery alone is performed to from 50 to 60 per cent when surgery is ¢om- 
bined with irradiation. Cases falling into Stages 3 and 4 are essentially 
radiation problems with or without occasional conservative surgery, if 
needed. In these stages the roentgen rays or radium or both are used. 
In Stage 3 only from 5 to 10 per cent are salvaged; in Stage 4, even less 
In these stages the local disease has already become disseminated. The 
futility of radical surgery in these advanced eases is readily compre- 
hended. Yet radiation therapy will usually prolong their lives, reduce 
pain and suffering, and change an intolerable existence to a relatively 
comfortable life. 

SUMMARY 


A ¢linieal elassification of all mammary cancers into four stages is 
presented. The exact requirements for each group are indicated. This 
classification appears simple, rational, and practical. To us it has already 
heen of inestimable service in more than 200 eases. Such a classification 
is extremely valuable in simplifying statistical reports of five-year cures, 


analyzed in the four standardized clinieal stages of the disease, and in 


outlining the proper plan of treatment and in prognosticating the final 
outcome for each division. We believe that patients in Stage 1 and 
Stage 2 should be treated by radical surgery and intensive (radical) 
irradiation. Those falling in Stages 3 and 4 require x-rays or radium 
therapy or both, with or without conservative surgery, if and when re- 
quired. 
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CERVICAL SYMPATHETIC GANGLIONEUROMA 
CASE Report AND REVIEW OF THE LITERATURE 


Harris B. SHUMACKER, JR., M.D., AND Epwin A. Lawrence, M.D., 
New Haven, Conn. 
(From the Department of Surgery, Yale University School of Medicine, and the 
Surgical Service, New Haven Hospital) 


ERVICAL sympathetic ganglioneuroma is one of the rarest of neck 

tumors. The present case, which is the only one in the records of 
the New Haven Hospital, is added to the thirteen previously reported, 
and the literature is reviewed. 


CASE REPORT 


J. C., aged 5 years, white, male, was admitted to the New Haven Hospital July 
15, 1987, complaining of a mass in the left side of the neck which had been present 
since he was 1 year old and which had grown slowly. 

When the tumor was first noticed, he had been brought to the Out-Patient De- 
partment where a diagnosis of acute tonsillitis and acute bilateral cervical adenitis 
was made. Saellings were described at both angles of the jaw, the right larger than 
the left and not tender; the left, firm and sensitive. Subsequently a right sub- 
maxillary abscess was drained. The wound healed promptly. In May, 1936, he was 
again seen because of the persistent mass in the left neck. He had had, during the 
preceding three years, frequent colds, a chronic cough, and nasal discharge and had 
always talked with a peculiar hoarseness. The tonsils were enlarged, the pillars 
injected. The mass in the neck was described as a moderately soft, nonfluctuant, 
freely movable tumor about 4+ cm. in diameter below the angle of the jaw, below 
which were several nontender lymph nodes. The tuberculin test was negative to 
1/10 mg. Tonsillectomy and adenoidectomy were performed. Direct laryngoscopy 
revealed nothing abnormal. The swelling and hoarseness persisted. Family history 
and past history were not significant. 

Examination.—There was a noticeable hoarseness and a tendency to mouth 
breathing. There were no observed eye signs and no evidence of sympathetic dis- 
turbance. Extending downward from just below the lobe of the left ear along the 
anterior border of the sternocleidomastoid muscle was a solid, ovoid mass measuring 
6 by 4 em., over the surface of which the external carotid was seen and felt. The 
remainder of the examination was essentially normal. The blood Kahn test was 
negative; the urine and blood examinations, normal. <A chest film showed slight 
pleural thickening on the right. The preoperative diagnosis was that of a carotid 
body tumor. 

Operation.—July 16, 1937: An incision about 6 cm. in length was made along 
the anterior border of the sternocleidomastoid, and the deep cervical fascia divided 
along the edge of the muscle, bringing into view an enlarged lymph node overlying 
a deeper tumor mass. The node was removed. The tumor was firm, well en- 
capsulated, avascular, and pale. It had displaced the internal jugular vein pos- 
teriorly. The external carotid artery lay over the anterior portion of the mass, and 
the internal carotid posterior to it. The hypoglossal nerve ran across the tumor. 
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There were a few strands of tissue in the region of the bifurcation of the carotid 
which were connected with the tumor and which, in retrospect, may have represented 
nerve fibers. No vessels of any consequence entered the tumor. It was readily 
enucleated without injury to the adjacent structures. The wound was closed in 


lavers with fine silk. 





— 








—~Preoperative (4) and postoperative (B) views of patient. 
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Fig. 2.—Gross specimen. 
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The postoperative course was entirely uneventful except for the appearance of a 
Horner’s syndrome on the left, with myosis, ptosis, and enophthalmos. No altera 
tion in sweating was noted. 

No change has occurred during the past eleven months except that the enophthal 
mos and ptosis are perhaps less marked. The hoarseness has not altered. 

Gross Pathology—The specimen is a well-encapsulated mass of tissue which 
measures 6 by 4.5 by 3 em. (Fig. 2). Its external surface is of a uniformly pink- 
vellow color and smooth except for a few tags of fibrous tissue. The tumor is of 
a rubbery consistency and cuts easily. The cull yellow-white cut surface is slightly 
irregular and is formed by whorls and strands of what appears to be fibrous tissue. 
The capsule is thin, dense, and homogeneous and is pink-yellow in color. Sections of 
the tissue are fixed in 10 per cent neutral formolin, imbedded in’ paraffin and in 
celloidin, and = stained with hematoxylin and eosin, Masson polychrome stain, 
-al-Weigert myelin sheath stain and toluidin blue Nissl-body stain. 

Microscopic.—The tumor has a well-defined capsule of dense fibrous tissue 
(Fig. 3). The stroma is formed by bundles of delicate fibers which are more c¢om- 
pact in the periphery than in the center. There are many slender spindle cells in all 
areas. In the hematoxylin and eosin preparation their cytoplasm takes a pale pink 


stain and their long oval nuclei a deep basophilic stain. 














Photomicrograph showing the capsule, the groups of ganglion cells, and the 
fibrous stroma (hematoxylin and eosin, X60). 





The most prominent feature of the tumor is the ganglion cells. They are ar- 
ranged in clumps in certain areas and are seattered diffusely in other portions 
(Fig. 3). Most of them have homogeneous eosinophilic cytoplasm and eccentrically 
placed pink oval nuclei with prominent nucleoli. Others have foamy, pale basophilic 
cytoplasm either with no visible nuclei or with nuclei which are granular, vacuolated, 
or have a prominent, very delicate chromatin network. The toluidin blue stain 
demonstrates the presence of small granular dark bodies in the cytoplasm of the 
cells, particularly in the peripheral zones (Fig. 4). A rare ganglion cell is unipolar, 
and no bipolar or multipolar ones are seen. Many have a capsule of a single layer 
of very flat cells. 

In the Masson polychrome stain most of the fibers are light green, but a few how 


ever, are pink. An occasional myelinated fiber is seen in the Pal-Weigert prepara 
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tion (Fig. 5). Many of these strands show balloon-like dilatations which resemble 
those found in degenerated myelin nerve sheaths. 

Scattered diffusely throughout the sections are a few small aggregations of small 
round cells. They have a very thin rim of pale eosinophilic cytoplasm and round 
deeply staining basophilic nuclei. 

The tumor is fairly well supplied with thin-walled small patent blood vessels. 


No mitotic figures are seen and no multinucleated ganglion cells. 


5 = 














Photomicrograph showing Nissl bodies in ganglion cell (toluidin blue, x 250). 














Photomicrograph showing a strand of myelin with balloon-like dilatations 
(Pal-Weigert, 250). 


REVIEW OF THE LITERATURE 


In MeFarland and Sappingeton’s review,' 17 of the 127 cases of gan- 


olioneuroma are said to have been situated in the cervieal region. We have 


been able, however, to find only 13 cases definitely arising from cervical 
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ganglia with the typical histologie picture. The available data on these 
are presented in Table i. Exeluded are certain ones mentioned by others 
as cervical tumors which actually either arose definitely in the medias- 
tinum or which involved both neck and mediastinum in such a manner as 
to make the point of origin uncertain.*-° Also omitted are certain others 
in which the tumor as deseribed was probably a neuroblastoma, a sym- 
pathicoblastoma, or mixed in type.) &!! 

The patients ranged in age from 216 to 36 years. Seventy per cent of 
the tumors were in children. In many the tumor had been noted from 
infaney or early childhood. The sexes were equally affected. Seven of 
the eleven cases with available data arose on the left side. In almost all 
the growth had been slow. The tumor was generally described as firm, 
fairly smooth, and well encapsulated. The size varied from 6 by 4 by 3 
em. to 13 by 8 em. Ina few there were respiratory embarrassment and 
tracheal deviation. Ordinarily the jugular vein lay posterior to the mass 
and the earotid artery superficial to it. In 12 cases an operation was per- 
formed; in 2 the diagnosis was made post mortem; and in 1, removed at 
operation, autopsy was subsequently performed. In 4 eases a typieal 
Horner’s syndrome developed postoperatively; in 1 there was. slight 
facial paresis, ptosis, and dilatation of the pupil on the affeeted side; in 
1, enophthalmos was noted preoperatively ; and in 1, with a definite post- 
operative ptosis, slight narrowing of the lid slit had been observed before 
operation. The clinical diagnosis was most often that of tuberculous 
adenitis. Other preoperative diagnoses were ‘‘gland,’’ branchial cleft 
cyst, and carotid body tumor. Pathologically they all showed a picture 
quite similar to that deseribed in our case. In one instance the author 
suspected that the tumor might have arisen from the vagal ganglion. 
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One patient had a second retroperitoneal ganglioneuroma. The sympa- 


thetic trunk was rarely identified at operation. 


DISCUSSION 
We are unaware of any instance in which a cervical sympathetic 

ganglioneuroma has been diagnosed preoperatively. Though an exceed- 

ingly rare tumor, the need for preoperative diagnosis is obvious. This is 

especially true because of the relatively high incidence of Horner’s syn- 

drome, a rather distressing sequela which must necessarily follow in a . 

certain number of eases and which is usually avoidable in the removal of 

other benign neck tumors. 
Certain features are present with sufficient regularity to be very sug- 

gestive although there are no pathognomonie signs or symptoms. The usual! 

complaint is simply a swelling in the neck, ordinarily painless, slow in 

erowth, and of long duration, generally dating back to early childhood. 

Rarely there is respiratory distress and tracheal compression. The ap- 

parent, though probably unreal, fluctuation in size occasionally has led to 

a diagnosis of cervical adenitis for which tonsillectomy has been per- 

formed. The tumors are firm, encapsulated, with freely movable skin 

over them and with relative fixation to the deeper structures. Of especial 

aid in the differential diagnosis is the displacement of the great vessels. 

The internal jugular vein lies posterior to the tumor and is generally not 

visible, but the carotid artery lies superficial to the mass and is readily 

seen pulsating over it. In rare instances sympathetic disturbances, such 

as ptosis and enophthalmos, may be found. 
The treatment is excision, a procedure which is generally not difficult. 
Other reporters?? have dealt extensively with the pathology. Nerve 

tumors may show any stage of differentiation from the primordial cell to 
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the mature ganglion cell. They may be composed entirely of neuroblasts 
or of a combination of neuroblasts, sympathicoblasts, and ganglion cells 
and in these instances are malignant. If, however, they are formed by 
mature ganglion cells and nerve fibers as in our tumor, they are, as far as 
is known, perfectly benign. it is our feeling that the term ganglioneu- 
roma should be applied exclusively to the tumors showing ganglion cells 


and nerve fibers without svmpathicoblasts or neuroblasts. 


SUMMARY 


1. A case of cervical sympathetic ganglioneuroma is added to the 15 


previous reports appearing in the literature. 

2. These tumors appear in children or young adults. They are slowly 
erowing, firm, and fairly smooth. Tracheal displacement and respiratory 
embarrassment are rare. Usually the carotid artery is either visible or 
palpable anterior to the tumor. Sympathetie disturbances, such as ptosis, 
myosis, and enophthalmos, are common postoperatively but may also be 
present preoperatively. 

3. Pathologically they are characterized by a fibrous tissue stroma sup- 
porting clumps of ganglion cells and strands of nerve fibers which are 
usually nonmvelinated. 

4. In no known instance has the correct diagnosis been made pre- 
operatively. 


We wish to extend our thanks to Dr. Robert Tennant for his advice in helping 
us prepare this report. 
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SIMILAR GOITERS IN: MONOZYGOTIC TWINS 
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HE role of heredity in susceptibility to disease has not been defi- 

nitely determined. In discussing the etiologic factors of any disease, 
the cause of which is not entirely clear, medical men usually mention 
the possibility of a hereditary factor, Probably since the earliest times 
physicians have asked their patients about the diseases to which their 
forebears and relatives have fallen victims, without being able to eval- 
uate the information thus obtained, but suspecting that it would be 
of value if only the key were known. For many years writers and 
investigators have interested themselves in the study of twins with 
the hope that new hereditary factors could be discovered and properly 
evaluated. Recently Freeman said that twins are the best subjects of 
study to determine the influence of heredity and environment. In 1883 
Sir Francis Galton wrote: ‘‘Twins have a special claim upon our 
attention; it is that their history affords us a means of distinguishing 
between the effects of tendencies received at birth and those that were 
imposed by the special circumstances of their after lives.”’ 

Dizygotic twins are those which result from the simultaneous ferti- 
lization of two ova by two spermatozoa. They are no more alike than 
are brothers and sisters who are not twins, and may be of the same 
or opposite sex. Their simultaneous conception is a coincidence and, 
strictly speaking, they are not true twins. Newman has said that 
‘“twinning is twain-ine or two-ing, the division of an individual or 
an organ into two equivalent and more or less completely separate 
individuals or organs.’’ Identical or homologous twins are always 
monozygotic, are necessarily of the same sex and are nourished by 
one placenta which has two cords, two amnions, and a single chorion. 
It is solely with identical twins that we are concerned in this paper. 

Only one out of every four or five sets of twins is monozygotic. The 
fertilized egg divides early in its existence; the cells resulting from 
this division are equivalent and totipotent and ‘‘each is capable of 
producing an entire creature exactly like that into which the entire 
egg should have developed.’’ It is obvious that the innate constitu- 
tional endowments of monozygotic twins should be identical; their 
similarity should be manifest in their structural equipment and in 
their physiologic, emotional, and mental reactions. If one of the twins 
presents manifestations of a disease or an anomaly due to intrinsic 
factors, the other twin is expected to become a victim of the same 


process. 
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The similarity of monozygotic twins Is striking but only recently 
has it been brought out that a careful study of twins is as accurate 
as a study of the placenta in determining whether twins are mono- 
zygotic or dizygotic.® It is said that monozygotic twins have almost 
exactly the same number of finger ridges and the finger and sole prints 
are nearly identical. In this respect the hand of one monozygotie twin 
is as much like the hand of the other as are the two hands of the same 
person, Both Abt and Newman stated, however, that frequently one 
twin may be weak and defective, while the other is strong and vigor- 
ous. Dentition may occur at different times in the two babies; the 
handwriting of the two may be different. 

Years ago, in speaking of twins, Galton said: ‘‘If anything ails one 
of them, identical symptoms nearly always appear in the other.’’ Von 
Verschuer has found close correlation for the incidence and pathologic 
character of tuberculosis in monozygotic twins. Similar mental dis- 
eases have been reported in many pairs of twins, as have similar 
neurologic diseases, and Merriman has concluded that dementia prae- 
cox rarely occurs In only one of a pair of monozygotic twins. Wilson 
and Wolfsohn stated that identical twins show a striking similarity 
of structural, functional, and mental equipment and that organic nerv- 
ous disease is probably the result of inherent defects which are present 
in both twins. 

Similar anomalies and deformities also occasionally occur in each of 
monozygotic twins. Spina bifida, six fingers, cleft palate, and many 
other malformations have been described. Riba has reported the find- 
ing of a ureterocele in a symptom-free woman of 29 vears of age who 
Was examined because her twin sister was being treated for uretero- 
cele and the concurrence of congenital anomalies in homologous twins 
was known by him. 

In 1927 Twinem said that in every reported case in which a malig- 
nant tumor had occurred in one identical twin, it had occurred in the 
other as well, and the tumor had been of the same type and had in- 
volved the same organs. Warthin had said, according to Twinem, that 
up to that time only three cases of malignant tumor in identical twins 
had been reported. McFarland and Meade also said that there seemed 
to be no reported case in which a tumor was found in only one of 
homologous twins. They collected from the literature a series of forty 
tumors which had occurred simultaneously and symmetrically in twenty 
pairs of monozygotic twins. This study led them to suggest that 
‘‘the origin of most tumors is to be found in the constitution of the 
sufferers and traced to a genetic source.’? In 1935 Militzer published 
a complete and interesting report of the simultaneous occurrence in 
twin brothers, aged 70 vears, of carcinoma of the gastric cardia ex- 


tending nearly to the pylorus. In 1936 Munford and Linder reported 
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the findine of carcinoma of the left breast in each of female twins, 
aged 91 vears. Only recently Phillips and Broders described the oe- 
currence of carcinoma of both breasts in monozyeotic twins and of 
papillary adenocarcinoma of the ovaries in one of the same pair of 
twins. They discussed the possibility of the appearance of carcinoma 
of the ovaries in the other twin. 

The statements of Twinem and of McFarland and Meade to the effeet 
that tumors and malformations never occur in only one of homologous 
twins have apparently stimulated interest in this subject. Wright 
reported cleft palate in one of identical twins. A case of schizophrenia 
in one of identical twins was described by Kasanin, but the environ- 
ments of the twins were different. Dorff stated that Herrman had 
deseribed a case of sporadic cretinism in one of male twins. 

The only instance of acromegaly in twins was reported by Lewis in 
1934. One of identical twin boys, aged 12 vears, fell and struck his 
head. When he was 14 vears of age he began to grow rapidly and 
soon exceeded his brother in height and streneth. Since the cause of 
acromegaloid disease is not known and since this twin boy suffered an 
injury to his head, it is possible that this case should be placed in the 
same category as Love’s case of subdural hematoma in a twin occurring 
shortly after birth. 

To Kaplan belongs the distinction of reporting the only occurrence 
of carcinoma in one of homologous twins. In one of female twins, 
aged 51 years, who was similar in form and structure to her sister, 
he found carcinoma of the breast. Six years later no trace of malig- 
nant tumor could be found in the other twin. In this connection it 
is interesting to note that Champlin found sarcoma of the right testis 
in identical twins, the tumor occurring in one at the age of 24 years 
and in the other at 31 vears of age. It is possible that a malignant 
tumor will vet develop in the unaffected twin who is being observed 
by Kaplan. 

A case of acute myeloid leucemia in one of identical twin girls, aged 
19 years. was described in 1937 by Kellett. Warren and Shpiner re- 
ported the finding of primary hyperplasia of the thyroid in one of 
stillborn twins whose mother had aborted after thyroidectomy. These 
few cases suffice to show that the appearance of anomalies and disease 
in only one of a pair of identical twins has been observed, although 
rarely 

A complete report of the occurrence of exophthalmic goiter in iden- 
tical twin girls, aged 12 vears, has been made by Neff. So far as I am 
able to learn, this is the only set of identical twins which has been 
afflicted with this disease. Wilson and Wolfsohn mentioned a set. of 
twins who had ‘‘goitres.’’ TI can find no report of adenomatous or 


nodular goiters in monozygotic twins such as [ wish to report. 
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REPORT OF CASES 


First SET or TWINS.—Twin virls, aged 12 years, presented themselves at the 
Mayo Clini¢ on April 15, 1919, because of enlargement of the thyroid glands. Their 
maternal grandmother and great-grandmother were said to have had goiters. The 
patients had always enjoyed good health and had had only measles and pertussis dur 


ing childhood. The father thought that their necks had been full at birth and stated 











Monozygotic twins, aged 15 years, whose goiters were first apparent at the 
, r i years. 


Fig. 2.—The monozygotic twins shown in Fig. 1, at the age of 21 years. There has 
been a decrease in the size of the goiters, but the similarity is still striking. 
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that enlargement of the thyroids had been definite when the patients were 7 years 


old. The growth of the patients had been steady, with a marked increase in size 


during the six months preceding their admission to the clinic, and they were bright 


in school. The parents and the patients knew of no other case of thyroid dysfune- 
tion in the vicinity of their home. 

On examination the first twin, Inez B., was found to be 5 feet, 3 inches (160 em.) 
in height. She weighed 120 pounds (54 kg.). One tooth was carious and the tonsils 
and adenoids were slightly enlarged. Exophthalmos was questionable. The right lobe 


of the thyroid measured 2.5 by 4.3 inches (6 by 11 em.); the left lobe measured 2.7 


9 


3}.—Specimen removed from the first patient shown in Fig. 1 (left). It measures 
15 by 13 by 4 cm. and weighs 320 gm. 


Fig. 











Fig. 4a@ and b.—Microscopic sections of specimens shown in Figs. 3 and 5. There 
is practically no difference in the microscopic pictures presented by the two specimens. 
Each shows colloid and fetal adenomas in a colloid thyroid. 
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by 4.5 inches (7 by 11 em.). A thrill and bruit were heard at the right superior pole. 


The blood pressure was 112 mm. of mercury systolic and 71 diastolic. The concentra- 
tion of hemoglobin (Dare) was 75 per cent and the leucocyte count 9,200 in each 


cubic millimeter of blood. Roentgenologie examination of the chest gave negative 
results. The basal metabolic rate was —9 per cent. 


The second twin, Iva B., was 5 feet, 


108 pounds (47 kg.). Her tonsils were also enlarged and her teeth also carious. The 


veins over the thyroid were dilated. 


3 inches (160 em.) in height and weighed 


The right lobe of the thyroid measured 2.7 by 
t inches (7 by 10 ¢m.); the left lobe measured 2.5 by 4 inches (6 by 10 em.). The 
blood pressure 


) 7 
of 


was 120 mm. of mercury systolic and 80 diastolic. The concentration 
of hemoglobin (Dare) was 73 per cent and the leucocytes numbered 8,600 in each 
cubic millimeter of blood. Roentgenologie examination of the chest gave negative re- 


sults, and the basal metabolic rate was —6 per cent. 


Both patients were given thyroxine, 0.25 mg. daily, and were seen again in six 
weeks. The mother thought they had improved and that the glands were a little 
smaller, but the physical examinations were essentially the same as when first seen, 


and there had been no change in the basal metabolic rates. 


Fig. 5.—This specimen, removed from the second patient shown in Fig. 1 (right), 
measures 15 by 13 by 5 cm. and weighs 250 gm. In all details it is similar to the 
specimen shown in Fig. 3. 


In June, 1922, the twins again came to the Mayo Clinic. Fig. 1 gives an idea of 
the similarity presented. They were 15 years of age at this time. Since their last 


visit they had suffered from influenza, and menstruation had been established. Inez 


B., the first twin, was found to be 5 feet, 5 inches (165 ¢m.) in height. She weighed 
120.5 pounds (55 kg.). Two teeth were decayed. The superficial veins over the thy- 
roid were dilated. A bruit and thrill were present on the right side of the gland, 
and a bruit was heard on the left side. The right lobe of the thyroid measured 4 by 
5.5 inches (10 by 14 em.); the left lobe measured 4.5 by 6 inches (11 by 15 em.) 


The circumference of the neck was 21 inches (53 em.). Roentgenologic examination 


of the chest gave negative results. On two occasions the basal metabolic rate was 
2 per cent and —7 per cent. 
The second twin, Iva B., was 


or 


5 feet, 5 inches (165 em.) in height and weighed 
112 pounds (51 kg.). The resemblance to her twin was striking (Fig. 1). The dila 
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tation of the superficial veins over the thyroid made a pattern similar to that 
presented by her twin. The circumference of the neck was 20 inches (51 em.). By 
measurement the right lobe of the thyroid was 4.5 by 4.5 inches (11 by 11 em.) and 
the left 4 by 5.5 inches (10 by 14 em.). A bruit was heard at the right superior pole. 
Basal metabolic rates were +5 per cent and —7 per cent. 

Both patients were sent home with instructions to take desiccated thyroid gland. 


They were not seen at the Mayo Clinic again until January, 1928 (Fig. 2). The thy- 
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roid gland of Inez B., the first twin, measured 3 by 3.3 inches (S by 8 em.) on the 
right, and 3 by 3 inches (S by S em.) on the left. Roentgenologic examination of the 


chest gave negative results. The basal metabolic rate was —6 per cent. Dr. J. deJ. 











Fig. 6.—Monozygotic twins, aged 38 years, who sought medical attention because of 
the enlargement of their necks. 


Pemberton performed a subtotal thyroidectomy, with double resection and removal 
of the isthmus. The tissue removed (Fig. 3) measured 15 by 13 by 5 cm. and weighed 


250 gm. The pathologist reported muliple hemorrhagic, fibrous, cystic, hyaline, granu- 


lar, ecaleareous degenerating colloid and fetal adenomas in a colloid thyroid. A photo- 


micrograph of the specimen is shown in Fig. 4a. Convalescence was uneventful and 
the patient was well when last heard from, 


Iva B., the second twin, is shown with her sister in Fig. 2. A bruit was heard at 
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the right lower pole of the thyroid. The enlarged gland measured 1.5 by 3 inches 
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(4 by 8S em.) on the right, 3 by 3 inches (8 by 8 em.) on the left, and 8 by 3.5 inches 


(S by 9 em.) in the center. The basal metabolic rate was —3 per cent. This patient 


was operated upon on the same day as her twin sister. A subtotal thyroidectomy with 
double resection and removal of the isthmus was performed by Dr. J. deJ. Pember- 
ton. The tissue removed was almost indistinguishable from that removed from the 
twin sister. Its size was 15 by 13 by 4 em. and its weight was 320 gm. Fig. 4b is a 
photomicrograph and Fig. 5 a photograph of the specimen. The pathologist’s report 
was multiple hemorrhagic, fibrous, cystic, hyaline, granular, calcareous, degenerating 
colloid and fetal adenomas in a colloid thyroid. Convalescence was smooth and the 


patient was dismissed with her sister. 


Fig. 9.—This specimen, removed from the second twin shown in Fig. 6 (right), 
measures 7 by 4 by 3 cm. and weighs 40 gm. It is grossly and microscopically in- 
distinguishable from the specimen removed from the other twin. 


SECOND SET OF TwiNns.—The second set of twins was observed first in December, 
1936. They were single women, aged 38 years, who said that they had always looked 
very much alike, but the similarity was greater when they were children. Each com- 
plained of a swelling in her neck. Fig. 6 is a photograph of the twins as they ap- 
peared when first seen. 

The first twin, K. W., had noticed the increase in the size of her neck five years 
before coming to the Mayo Clinic. Since that time the enlargement had been gradual 
and there had been a ‘‘heavy feeling’’ in her neck. For two weeks she had taken 
iodine. Her height was 5 feet, 5 inches (165 em.). She weighed 150 pounds (68 kg.). 
The thyroid gland was enlarged and nodular. The blood pressure was 144 mm. of 
mercury systolic and 90 diastolic. Blood studies were normal and the flocculation 
reaction for syphilis was negative. The basal metabolic rate was +15 per cent. 

On Dee. 15, 1936, Dr. C. F. Dixon did a subtotal thyroidectomy. It was noted 


that the right lobe of the thyroid was enlarged to about three times normal size and 
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the left lobe to five times normal size. The tissue removed measured 6 by 6 by 4 em. 


and weighed 55 gm. A photograph of the specimen is reproduced in Fig. 7. The 


pathologist reported multiple hemorrhagic, degenerating, fibrous, hyaline, calcareous, 
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cystic fetal and colloid adenomas in a colloid thyroid. A photomicrograph of the 







tissue is shown in Fig. Sa. 

The second twin in this set, Z. W., had become aware of the swelling in her neck 
about a year before examination at the Mayo Clinie. She complained of a tight sen- 
sation in her neck and of occasional palpitation of the heart. Her height was also 
36 pounds (62 kg.). The thyroid 
gland was enlarged and nodular, with the greatest enlargement on the left side. The 


5 feet, 5 inches (165 em.) and her weight was 1 
















blood pressure was 124 mm. of mercury systolic and 78 diastolic. Blood examinations 
gave normal results. The flocculation reaction for syphilis was negative and the basal 
metabolic rate was +17 per cent. 

Dr. C. F. Dixon performed subtotal thyroidectomy on Dec. 15, 1936, soon after 
completion of thyroidectomy on the twin sister. It was observed that the anterior 
jugular veins of the two patients were mirror images of one another. In the first pa- 
tient the left anterior jugular vein was 1 to 2 mm. in diameter and the right was 
about 6 mm. in diameter, while the proportions were reversed in the patient ’s twin. 
The right lobe of the thyroid was enlarged to three times normal size and the left 
lobe to five times normal size. The surgical specimen was 7 by + by 3 em. in size and 
weighed 40 gm. Examination of the tissue, a photograph of which is reproduced in 
Fig. 9, revealed multiple hemorrhagic, fibrous, degenerating fetal and colloid adeno 
mas in a colloid thyroid. A photomicrograph of the tissue is shown in Fig. 8b. Both 
patients made a satisfactory convalescence and were enjoying good health when last 
heard from. 


COMMENT 












Heredity, age, sex, social status, economic conditions, hygiene and 
dietary insufficiencies, and inability to utilize iodine have been men- 
tioned as having a causal relationship to nodular goiter. There are 
some who maintain, as did Wolfler, that adenomas of the thyroid 
develop from embryonal rests, while others consider nodules in the 


thyroid gland the result of a process of irregular hyperplasia and 








involution. At the present time it is not possible to select the cause 
of nodular goiter, but one can state with certainty that the causative 
forces were operating simultaneously and with approximately equal 
intensity in each of the two sets of twins reported. The gross speci- 


mens and the microscopic sections present nearly identical pictures. 
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THE SURGICAL TREATMENT OF BILATERAL 
BRONCHIECTASIS, WITH REPORT OF A 
CASE OF BILATERAL LOBECTOMY 


Il. H. Brapsuaw, M.D., anp Ricuarp J. CHoporr, M.D., 
PHILADELPHIA, Pa, 


(From the Surgical Service, Jefferson Medical College Hospital) 


URGICAL extirpation of the affected lobes is the only procedure that 

offers hope of a permanent effective cure in the treatment of bilateral 
bronchiectasis. We realize that this is radical treatment, but we believe 
that the results obtained so far indicate that this procedure may be ear- 
ried out with a mortality not much higher than that obtained in uni- 
lateral disease. Before advocating a procedure as formidable as bilateral 
lobectomy, we have fully satisfied ourselves that no other proposed 
method of treatment can permanently relieve these patients. This dis- 
ease is chronie and debilitating and is one whose features are such that 
those afflicted are not only physieally but also mentally ill. The putrid 
expectoration and fetid breath which are so often present in the septic 
phase of bronchiectasis make the unfortunate victim a true social out- 
cast, barred from all normal intercourse with his fellow creatures. Many 
have expressed a preference for death rather than life under these con- 
ditions. Added to the mental and psvehie disabilities incurred are 
physical risks of the gravest sort. Hemoptysis, empyema, fatal meta- 
static cerebral abscess, acute pneumonitis, and amyloidosis are the more 
severe complications. Severe and recurrent acute respiratory infections, 
especially in the winter months, serve to keep most of these patients 
from steady employment. A fact not generally appreciated is that un- 
treated and even medically treated bronchiectasis progresses to a fatal 
termination in a large percentage of cases. Warner’ found that 23 per 
cent of his eases were dead after an average duration of the disease of 
9 years. Findlay and Graham? state that the disease shows no tendeney 
to heal and that cases with a lone history tend to get worse. They be- 
lieve that the preponderance of bronchiectasis in children and young 
adults possibly may be explained on the assumption that persons with 


bronchiectasis do not live to adult or middle life. Clark*® estimated the 


duration of life after development of the disease at 11.8 years. Of ¢ 

cases studied by Findlay and Graham, 4 died of complications of th 
disease, 2 of septi¢ pneumonia, 1 of hemoptysis, and 1 of brain abscess. 
Rist* emphasizes that bronchiectasis is an incurable and deadly disease, 
which after a longer or shorter period eventually kills and which, there- 


fore, should be treated as early and as effectively as possible. 
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The place of lobectomy in the treatment of bronchiectasis is estab- 
lished and accepted. The mortality of the operation has dropped from 


55 per cent in 1929 to an average today of 10 to 15 per cent in good 


elinies. Selected series show an even lower death rate. We feel that 
while careful selection of cases is advisable during the developmental 
stage of an operation of the magnitude of lobectomy the time has come 
when the indications for operation should be broadened. The protes- 
sion has been made fully aware of the fact that unilateral cases of 

















lodized oil x-ray taken on March 17, 1937, showing bilateral lower lobe 
bronchiectasis, 


bronchiectasis can be cured of their disease by surgical extirpation of 
the affected lobe, with a high margin of safetv. However, the feeling 
still persists that the bilateral case is bevond the scope of surgical treat- 
ment. As a consequence many sufferers from this dangerous, debilitating 
disease are denied the opportunity of being cured by operation. There 
are few published reports of lobectomy in the treatment of bilateral 
bronchiectasis, although we are sure that they are being accepted for 
operation in most ¢linies today. Churchill’ in 1937 reported 5 lobee- 
tomies in bilateral cases with 1 death and with marked improvement in 
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the surviving 4. Whether subsequent operations have been done to 
remove the contralateral affected lobes in these cases we do not know. 
This author states that there should be no hesitancy in advising bilateral 
operations if necessary. During the past two years we have performed 
12 lobectomies in cases with bilateral disease with 2 deaths, a case mor- 
tality of 16.6 per cent. Death in one of these patients we feel was di- 
rectly attributable to a transfusion reaction which took place on the 


operating table. Acute pulmonary edema was the immediate cause of 


4 


death. Eliminating this one case, we arrive at a mortality of 9 per cent. 
It should be emphasized that these cases were entirely unseleeted and 


most of them had extensive disease. 











Fig. 2.—X-ray taken seven weeks after second lobectomy. A slight amount of 
fluid and a small encapsulated pneumothorax are present at the right base. The left 
upper lobe and the right middle and upper lobes are well expanded. 

Having demonstrated the practicability and comparative safety of 
operation in bilateral bronchiectasis, we are faced with the problem of 
handling these patients after one lobe has been removed. It has been 
our experience that those patients with minimal changes in the remain- 
ing affected lobe may be entirely symptom free after removal of the 
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more severely infected lobe. Three of our eases in this category have 
heen entirely symptom free since lobectomy. The follow-up in these 
three cases has been respectively ten, eleven, and seventeen months. 
Five cases have shown marked improvement and are waiting to have 
the other infected lobe removed. One patient who had the left lower 
lobe and lingula of the upper lobe removed is still in the hospital with 
a residual empyema and has shown progression of the disease inher 
right middle lobe. Two patients have died. One young man with dis- 
ease of both lower lobes has undergone bilateral lower lobe lobectomy 


and is symptom free ten months after removal of the second lobe. 














Fig. 3.—Left lower lobe, removed on March 25, 1937. 


A rather cursory review of the literature has revealed only three 
other cases on record in which bilateral lobectomy has been successfully 
accomplished, those of Eloesser,® Lewis,’ and Overholt... We believe it 
important that these cases be placed in the literature to bring to the 
attention of the medical profession the fact that bilateral bronchiectasis 
can be treated surgically and that the prognosis of operation is far from 


hopeless. It is interesting to note in Overholt’s case that the vital ca- 
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pacity and lung volume were greater after both operations. In our own 
case the course after the second lobectomy was much smoother than 
after the first operation. This is to be expected since there is usually 
great improvement in the general health after removal of the more 
severely affected lobe and also the risk of aspirating pus from an in- 
fected lobe into normal lung tissue is not present at the second operation. 

Certain features in the management of these patients should be 
stressed. Careful preoperative lung mapping with iodized oil is im- 
perative. Each lobe should be injected and x-rayed separately with 
special attention being paid to proper bronchographic technique. These 
points have been brought out in articles by Goldman and Adams’ and 
Hasley and Hudson.'° Adequate bronchoscopic and postural drainage 
preoperatively lessens the risk of aspiration of pus during operation. 














Fig. 4.—Right lower lobe, removed on Dec. 6, 1937. 


We have used endotracheal anesthesia in all our cases since we feel that 
the advantages of endotracheal suction in bilateral cases far outweigh 


its disadvantages. We endeavor to have all our cases in the best pos- 


sible general health and gaining weight at the time of operation. Fever 
or recent attacks of bronchitis or pneumonitis are considered contra- 
indications to operation. 

A brief case report of the patient who has successfully survived re- 
moval of both lower lobes is appended. 





SURGERY 
CASE REPORT 


’ = 


J. V., male, aged 23 vears, was admitted to Jefferson Hospital on Mareh 13, 1957, 


complaining of cough and the expectoration of about 3 ounces of pus daily. His 


symptoms dated back six years and began after a series of acute upper respiratory 
infections. Bronchoscopic examination by Dr. Louis H. Clerf showed purulent secre 
tion coming from both lower lobe bronchi. Repeated bronchograms over a period of 
one year demonstrated progressive evlindrical bronchiectasis in both lower lobes, more 
advaneed on the left. On Mareh 25, 1937, a one-stage resection of the left lower 
lobe was done under avertin-endotracheal cyclopropane anesthesia. A moderate num 
ber of pleural adhesions were present. Drainage was established by means of an 
intercostal tube which was immediately connected to a suction pump, keeping a con- 
stant negative pressure in the pleural cavity. His convalescence proceeded unevent 
fully except for an acute type [TV pneumococcus pneumonia which developed in the 
right middle lobe on May 2, 1937. He made a satisfactory recovery from this and 
was discharged on May 24, 1937, with all symptoms improved. 

On Nov. 29, 1957, he was readmitted for the second operation. His general con- 
dition was greatly improved; he had gained weight and had much less cough and 
expectoration. X-ray of the left chest showed good expansion and aeration of the 
left upper lobe and elevation of the left diaphragm. A bronchogram of the right 
lung showed a slight progression of the lower lobe bronchiectasis. 

On Dec. 6, 1937, under endotracheal cyclopropane-ether anesthesia, a one-stage 
right lower lobectomy was performed. The lobe was moderately adherent. Intercostal 
drainage was used and negative pressure applied. The patient developed a postopera- 
tive empyema which was effectively drained through the intercostal tube. He was 
discharged fully healed on Feb. 10, 1938. At the present time he is gaining weight, 


is cough and sputum free, and is back at his previous occupation. 
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SCALENUS ANTICUS SYNDROME 
A DIAGNOSTIC AND CONFIRMATORY TEST 


Mims Gace, M.D., New Orneans, La. 


(From the Department of Surgery, School of Medicine, Tulane University) 


_ ee anticus syndrome is a definite clinical entity, character- 
ized by the clinical manifestations of neurocirculatory disturbances, 
resulting from compression of both the brachial plexus and the sub- 
¢clavian artery by the scalenus anticus muscle, 

In 1954, in conjunction with Ochsner and DeBakey,! [| described the 
clinical manifestations and treatment of scalenus anticus syndrome and 
reviewed the theories explaining the etiology. It was demonstrated 
in that Communication that spasm of the sealenus anticus muscle was 
present in all cases presenting the svndrome, and it was suggested that 
the spasm was a major factor in producing the symptoms. 

That only a small percentage (9 per cent) of patients with cervical 
ribs manifest clinical symptoms has been demonstrated conclusively 
by Torelli? Only 9 of 100 cases of cervical ribs which he reported 
produced symptoms. Therefore the symptoms are not due primarily 
to the cervical rib but are dependent upon some other factor, which 
we believe is spasm of the scalenus anticus muscle. 

Those cases that have the clinical manifestations of cervical rib 
Without a cervical rib being present have been designated by Naffziger® 
and by myself! as scalenus anticus svndromes, and by Spurling and 
Bradford? as scalenus neurocirculatory compressions. The same etio- 
logic factor responsible for the symptoms of cervical rib is also present 
in the cases without cervical rib. This factor we believe is a definite 
spasm of the scalenus anticus muscle. As previously stated, it is our 
opinion that there is a definite vicious circle that is responsible for 
the production of symptoms in this interesting clinical entity.t This 
consists of spasm of the scalenus anticus muscle (probably from 
trauma), which in turn elevates the first rib and compresses the 
brachial plexus, which increases the spasm of the scalenus anticus 
muscle by reflex irritation of the nerve supply to the muscle. If the 
patient elevates the arm above the head, the symptoms are relieved; 
i.e., relaxation of the scalenus anticus muscle occurs. 

If one can completely eliminate the muscle spasm, the vicious circle 
is broken and the symptoms are permanently relieved. It is upon this 
premise that section of the scalenus anticus muscle for the cure of the 


disease is based. The severance of the muscle breaks the vicious circle 


and permanently destroys the compressive effect on the brachial plexus 
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and the subclavian artery by the scalenus anticus muscle. Therefore, 
it is believed that both of these interesting clinical entities are pro- 
duced by spasm of the scalenus anticus muscle, 

If this premise is correct, then the relief of the spasm of the scalenus 
anticus muscle by novocain injection not only would give temporary 
relief of the symptoms but would be of diagnostic importance in con- 
firming the diagnosis of scalenus anticus syndrome with and without 


the presence of a cervical rib. 











I 


Injecting scalenus muscle with novocain avoiding phrenic nerve and brachial 
plexus. 





| had the privilege recently of demonstrating the presence of spasm 


of the scalenus anticus muscle in two patients who presented definite 


clinical manifestations of scalenus anticus syndrome. The scalenus 
anticus muscle was injected with 1 per cent novocain which completely 
relieved the symptoms for a period of eight hours in one case and four 
hours in the other. One case was operated upon and the scalenus 
anticus muscle was found to be hypertrophied and rather firm in tex- 
ture and was tightly compressing the brachial plexus. Section of the 
muscle completely relieved the patient of her symptoms. 

I offer this test (blocking the sealenus anticus muscle with novocain) 
as a diagnostic aid in confirmine the diagnosis of scalenus anticus 
svndrome with and without the presence of a cervical rib. The diag- 
nostic test Is performed as follows: With the patient in the recumbent 
position, the head is turned toward the unaffected side. The scalenus 
anticus muscle is palpated behind and lateral to the sternomastoid 


muscle. With the index finger of the left hand palpating the lateral 
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border of the scalenus anticus muscle, a needle is inserted into its 
lateral edge (Fig. 1). The muscle is then infiltrated with 1 per cent 


novocain through its lower half, care being taken not to infiltrate the 


phrenic nerve or brachial plexus. Within five to ten minutes the 


scalenus anticus muscle is completely relaxed and the patient is tem- 


porarily relieved of the symptoms. 
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*On Jan. 19, 1939, I performed the diagnostic test on a patient who was suffering 
with pain in neck and arm secondary to a cervical rib on the right side. The patient 
was completely relieved temporarily following injection of the scalenus anticus with 
1 per cent novocain. 





ANEURYSM OF THE SPLENIC ARTERY 
REVIEW OF THE LITERATURE AND REPORT OF Two CASES 
CHESTER CC. Guy, M.D., CHicaco, Luu. 


LTHOUGH intra-abdominal aneurysms are unusual, especially 
A those of the branches of the aorta, they occur with sufficient fre- 
quency to merit consideration in the diagnosis of certain obscure ab- 
dominal disorders. In the interest of more accurate diagnosis, especially 
in view of our increasing knowledge of vascular phenomena, it seems 
worth while to review the literature on splenie artery aneurysms and to 
report two additional cases. 

An aneurysm of the splenic artery is found in about every 1,500 
autopsies. Sehroeder®’ collected records of 20 cases in 82,768 autopsies 
(1 in 1,600) in Europe; and Garland® records 3 found in over 4,100 
autopsies (1 in 1,400) in Boston. Muller?! found 9 in 10,860 autopsies 
(1 in 1,150), and the 2 herewith reported were the only ones seen by 
myself in a series of over 5,000 autopsies (1 in 2,500). In 1929 Ander- 
son and Gray* collected 58 cases and wrote an excellent summary of 
existent knowledge of the lesion. At about the same time, Friedenwald 
and Tannenbaum® collected from the literature 65 cases of aneurysm of 
the hepatic artery and Singer?’ 40 cases of aneurysm of the renal artery. 
MeNealy'® recognized their significance when he stated that ‘‘aneurysms 
of the splenic and renal arteries are the most common visceral aneurysms 
which come to surgical attention.’’ 

The etiologic factors in aneurysms of the splenie artery are worthy of 
note. Its anatomic position in loose areolar retroperitoneal tissue along 
the upper border of the pancreas allows for a certain freedom of motion 
of this vessel which probably helps explain its frequent tortuosity. This 
may be extreme and it is of interest that anatomists’ have regarded this 
tortuosity as a normal condition of the vessel. Springorum?* concluded 
that the degree of tortuosity bore no relation to the age of the patient 
but was due to an increase in length of the vessel resulting from toxic 
factors on the walls or from enlargement of the spleen. He found that 
nodose arteriosclerosis occurred on the convex side of the bends in the 
vessel and was a result of the tortuosity. This is of significance as some 
degree of atherosclerosis is described in the splenic artery in the 
majority of the reported cases and suggests that degenerative changes 
are the most important factor in the development of splenic aneurysms. 
My Case 2 is of this type. 

The importance of syphilis in the etiology of splenic aneurysms is 
difficult to evaluate. Certainly in the majority of the reported cases no 


mention is made of any other evidences of syphilis in the body. The 
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lesion has been seen in patients as young as 14 years of age*® and several 
cases are reported in patients below 30 years. In their studies on 
aneurysms of the hepatic artery Friedenwald and Tannenbaum?’ con- 
clude that infectious processes in the body were far more important than 
syphilis as etiologic factors. If this is true of the hepatie artery, it is 
probably also true of the splenic. Septie emboli probably account for 
a certain percentage of splenic aneurysms, although these are rare ac- 
cording to Eppinger.?®? Trauma appears to have been a factor in several 
cases, as in that of Marshail,'” who reported a splenic aneurysm following 
a bullet wound near the artery. Periarteritis nodosa as a cause of 


aneurysms is commented on by Harris and Friedricks'® and Singer.** 
Congenital aneurysms are rare? and I found no convincing report of 
one of the splenie artery. 

The association of ruptured splenic aneurysms with pregnancy is 
worthy of comment. My Case 1 was that of a woman 25 years of age 
who was in her fifth month of pregnaney. Sered and Steiner®® reported 
a case of a woman 30 years of age at full term who was delivered by 
cesarean section of a live child shortly before death from hemorrhage 
from a ruptured 15 mm. aneurysm in the midportion of the splenic 
artery. They believed this to be of a congenital origin. Von Rooy,*° 
Lundwall and Godl,’* Mayer,?? Remmelts,?* Wesenbere,*! and Saenger** 
all reported somewhat similar cases, with deaths of the mothers. These 
8 cases constitute about 12 per cent of all reported cases, a significant 
proportion. 

The symptoms of splenic aneurysm, as judged by ease reports, are 
variable and none are pathognomonic. Pain in the epigastrium or left 
upper quadrant, frequently sudden and severe but often chronie and 


colicky, is most common. Attacks of vomiting with hematemesis and 


melena are frequent. A tumor mass is occasionally present. Many of 
the patients have an unheralded, sudden, severe intra-abdominal hemor- 
rhage as the first symptom and are in a moribund condition when first 
examined by a physician. 

The diagnosis was made correctly before operation in only 2 cases. 
Hoéegler'’? made it on the basis of left upper quadrant pain, a lesser 
curvature pulsating filling defect of the stomach, and a systolie bruit 
over a palpable tumor mass. Lindboe’’ also made a correct preopera- 
tive diagnosis by means of the x-ray. Ahrens! and Heppner’ reported 
a pulsating mass in each of their cases. Brockman‘ heard a bruit in the 
left upper quadrant in his patient. Later the bruit disappeared. He 
concluded that there occurs first a primary rupture of the aneurysm 
into the lesser peritoneal cavity or splenie pedicle, which destroys the 
bruit, At a later date a secondary and fatal hemorrhage occurs into 
the abdominal eavity. Bertrand and Clavel’ also believed the rupture 
usually occurred in two or more stages. Brockman emphasized the 
value of auscultation in the diagnosis of the acute abdomen. Cabot?® 
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described the case of a 74-year-old woman who had a sudden rupture of 
a splenic aneurysm as determined at autopsy. Operation revealed about 
1,000 ¢.c. of blood in the abdomen. yet the preoperative examination had 
revealed audible peristaltic sounds. Ile reeords the opinion of Reginald 
Fitz, Sr., that some cases thought to be acute hemorrhagic pancreatitis 
may be examples of pancreatic apoplexy due to the rupture of a sclerotic 
vessel. Goodheart® heard a murmur in his patient. Lower and Farrell’® 
eall attention to the fact that auscultation is usually omitted in the 
abdominal examination. They reported the case of a 16-year-old boy 
who had had reeurring attacks of severe abdominal pain following 
whooping cough eight years previously. At operation an aneurysm 
was found adherent to the tail of the pancreas which was resected with 
the aneurysm. The patient recovered. They add one more diagnostie¢ 
sign which was present in their case, a pancreatic deficiency as evidenced 
by undigested fat in the stool. Osborne’s?? patient, a woman 43 years 
of age, gave a history of attacks of colicky pain aggravated by stooping, 
and he believes that an alteration of the intensity of the pain with 
postural changes suggests a vascular lesion. 

The treatment of splenic aneurysms was summarized by Lower and 
Farrell'® who stated that ligation of the vessels or splenectomy is of 
major importance. Ligation of the artery is followed by aseptie atrophy 
of the spleen which is without serious ill effects. Tamponage is in- 
effectual and all patients died when this method alone was used to con- 
trol the hemorrhage. They reviewed 7 cases which recovered following 
operation and added 1 of their own. Lindboe’s patient!’ also lived, 
making a total of 9 recoveries reported to date in patients who have 
been operated upon for the condition. 

The following 2 cases of splenic aneurysm illustrate well the extremes 


in age and etiology under which the lesion may be found. 


CASE REPORTS 


CASE 1.—This 25-year-old Irish housewife was five months pregnant and had been 
receiving prenatal care from a physician who reported her heart, blood pressure, 
and urine as normal two weeks before her final day of illness. On that day she 
did the family washing and went for an evening walk. On her return home she 
suddenly complained of pain across the upper abdomen. She retired and the pain 
steadily increased, with vomiting, but no hematemesis or melena. She was dead 
at the time of the arrival of her physician, about two and one-half hours after the 
onset of her illness. His diagnosis was ruptured tubal pregnancy. 

Post-mortem examination revealed a well-developed and nourished female with 
no marks of external violence. The abdominal cavity contained over 5,000 ¢.c. of 
clotted and fluid blood. The uterus was pregnant with a normally developed pla- 
centa and 25 em. (five months’) female fetus. In the left upper abdominal quadrant 
was a huge mass of soft clotted blood 12 to 14 em. in diameter. The blood elot 
infiltrated the omentum, the wall of the left half of the transverse colon, the pedicle 
of the spleen, surrounded the tail of the pancreas, extended to the hilum of the 
left kidney, and filled the lesser peritoneal cavity. The retroperitoneal tissues were 
free of blood, 
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The spleen weighed 189 em. and measured 14 by 8 by 2 em. The splenic artery 
ta) 7 ‘ e e 


averaged 9 mm. in circumference and was slightly tortuous throughout but free 
from atheromatous changes or other abnormalities until it reached the hilum of the 


spleen. Here it was narrowed to a circumference of 


7 mm. by a constricting ring 
» 


mm. wide. 


Immediately distal to this constriction the vessel opened into an 


aneurysmal sac 2 cm. long by 1 em, in diameter in the wall of which was a round, 
yellow, flat, firm, atheromatous plaque 7 mm. in diameter. The plaque and the sac 
elsewhere were lined by smooth endothelium. Immediately distal to the constricting 














Fig. 1.—Case 1. The splenic artery (4A) is shown with the constricting ring at 
the opening into the aneurysmal sac (B). The perforation of the aneurysm is shown 
at C. 














Case 1. Photomicrograph of the atherosclerotic plaque in the wall of the 
aneurysmal sac. Evidences of inflammatory changes are absent. 
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ring a small artery 6 mm. in circumference arose from the sac and extended to the 
spleen. This small artery was tortuous and the lining of its proximal 7 mm. was 
dotted with tiny yellow atheromatous patches up to 1 mm. in size. Adjacent to 
this vessel on the lateral wall of the aneurysmal sac was an irregularly round per- 
foration 9 mm. in diameter. Adherent to its edges was a fringe of soft friable 
yellow brown tissue 2 mm. thick. The cavity of the aneurysmal sac communicated 
through this opening with an irregular space 3 em. long and 1 to 1.5 em. in diameter 
which extended to the capsule of the spleen and merged into the surrounding blood 
clot. This space was lined by a thin, delicate, and readily torn fibrinous membrane. 
The sac and this space were surrounded by a firm, red-brown, friable mass of 
clotted blood which infiltrated the gastrosplenie omentum and was loosely adherent 
to the splenic capsule. The capsule was smooth and glistening except for adherent 
recent blood clots and a 6 by 1 em. fibrous diaphragmatic adhesion on the superior 
aspect. The spleric pulp was soft, gray-red, with indistinct corpuscles. There were 
no infarctions of the pulp. The splenic vein was buried in blood clots but its lining 
was normal. 

The heart was normal in size and the endocardial and pericardial surfaces were 
all smooth and glistening. The myocardium was soft, brown, unscarred, and of 
normal thickness. The valves were all normal except the posterior leaflet of the 
mitral. Here on the line of closure was a row of five tiny 1 mm. granular deposits. 
There were a few small scattered vellow patches in the descending aorta but no 
ulceration or calcification of this vessel. The other organs showed anemia but no 
other essential abnormalities. 

The opened aneurysmal sac and spleen are shown in Fig. 1. The microscopic 
appearance of the atherosclerotic patch in the wall of the aneurysm is seen in Fig. 2. 
Microscopic study of the vessel at the point of rupture showed no definite evidences 
of inflammation, but the hemorrhagic infiltration was sufficient to obscure any which 
may have been present. Smears of the mitral and aneurysmal vegetations showed 


no bacteria. Cultures could not be made. 


CASE 2.—This 65-year-old white male died in St. Bernard’s Hospital on the service 


of Dr. J. T. Meyer. He entered with a urethral stricture, suppurative prostatitis, 


and ascending urinary infection and died suddenly of pulmonary embolism ten 
days following suprapubic cystotomy. He admitted having had gonorrhea eighteen 
years previously but denied syphilis. The blood Wassermann was negative. 

Post-mortem examination revealed the pulmonary embolism, a thrombosed right 
femoral vein, and severe urinary tract infection. There was a marked atherosclerosis 
of the aorta, coronary arteries, and ulceration of the descending aorta. No aneurys- 
mal dilatations and no gross evidences of syphilis were found in any of these vessels. 
The aneurysm of the splenic artery was an incidental finding in this body. 

The splenic artery arose normally from the celiac. It lay in a loose areolar and 
fatty tissue and was markedly tortuous. The walls averaged about 1 mm. in thick- 
ness, but the internal lining was almost completely altered by gray to yellow sears 
and patches up to 6 mm. in diameter. These patches were mainly of the atheromatous 
type, and a few were superficially ulcerated with a slight amount of calcification. 
There were many tiny pits in the intima and considerable longitudinal wrinkling 
but no areas clearly recognizable as altered by syphilitic infection. The cireum- 
ference of the vessel varied from 1.5 to 2.5 em. 

Four centimeters from the hilus of the spleen there was a saccular out-pouching 
from the superior anterior surface of the splenic artery. This mass measured 2.3 
by 2 by 1.6 em. and had a tough fibrotic wall 1 to 2 mm. thick. The wall was a 
gray pink with a central thin pale vellow layer. The sae was lined by soft yellow 
atheromatous material and firmly adherent blood clots. Tt was filled completely by 
old brown to yellow, friable, clotted blood. Its cavity communicated with the lumen 
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of the splenic artery by a smooth edged constricted opening 1.5 by 1 em. in size. 
About this opening the walls of the artery were particularly firm and scarred, 

The aneurysm was surrounded by nonadherent loose fatty tissue and its anterior 
surface was adjacent to and somewhat compressed the pancreas in a 1.5 em. area. 
There were no visible abnormalities of the pancreas at this point, however. The 
whole pancreas was of normal size, firm, and about one-third replaced by fat. The 
splenic artery distal to the aneurysm was essentially similar to the proximal por 
tion. The spleen was about twice normal size, weighed 230 gm., was free of ad- 
hesions, had a smooth capsule and a dark purple, firm pulp with prominent Mal 


pighian capsules. There were no scars or other evidences of old or recent infaretion. 














Fig. 3.—Case 2. On the left is seen an opened segment of the tortuous sclerosea 
splenic artery. The aneurysmal sac and pancreas have been bisected. The constric- 
tion of the artery where it enters the sac is apparent. 

Fig. 5 shows a segment of the splenic artery and the bisected aneurysmal sac 
with adjoining pancreas. Microscopic examination of the walls of the sae revealed 
an absence of the intima with fibrinous blood clots adherent to a fibrotic and dis- 
torted media. In this layer there were a few scattered round cells but no peri 
vascular collections. The adventitia was essentially normal. Sections of the main 


splenic artery and of the aorta revealed no evidences of syphilis. 
CONCLUSION 
Two cases of aneurysm of the splenie artery are reported. 
One in a woman 25 years of age was probably of mycotic origin from 
an endocarditis. It ruptured spontaneously, causing death within three 
hours. The patient was five months pregnant. Records were found of 


7 other similar cases of ruptured splenic aneurysms in pregnancy. 


Another was due to arteriosclerosis and was an incidental finding at 


autopsy in a male 65 years of age who died of a urinary tract infection. 
The subject is reviewed to emphasize the salient points in etiology, 
symptomatology, diagnosis, and treatment of the condition. 
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CHRONIC SO PAETO PAIN DUE Te) ADHESIONS ABOUT THE 
NERVE TRUNK AND THE RESULTS OF THEIR 
REMOVAL BY OPERATION®* 


GEORGE WAGONER, M.D., BRYN Mawr, Pa. 
(From the Department of Orthopaedic Surgery of the Bryn Mawr Hospital) 


MONG those who suffer from sciatica is a group whose pain can be 
relieved only by operation. Renton,’ Pers,? and Taylor’ have 
‘alled attention to this procedure. This paper gives the results of 28 
operations upon 24 patients, performed between 1925 and 1937. These 
patients constitute a selected group. 


ANATOMY 


For practical purposes, the sciatic nerve must be considered as extend- 
ing from the pyriformis muscle above to the upper apex of the popliteal 
space below. It is of no importance if the bifurcation of this nerve takes 
place at a higher level than the lower third of the thigh. It is equally 
unimportant if in 15 per cent of cases the sciatic nerve does not exist 
technically because of failure of fusion between its two component 
parts, the internal popliteal or tibial nerve and the external popliteal 
or peroneal nerve. When these two nerves arise independently in the 
sacral plexus and pass through the posterior thigh as contiguous but 
separate structures, they still must be referred to as the great sciatic 
nerve while within the boundaries set above. 

The sciatic nerve is surrounded by fatty tissue as it lies within a space 
between intermuscular septa. The lateral and medial walls of the space 
are composed of connective tissue, fascia. The two fascial walls parti- 
tion members of the posterior muscle groups. In the upper portion of 
the thigh the vastus intermedius and the vastus lateralis occupy a lateral 
position, while the long head of the biceps femoris is medial. In the 
lower portion of the thigh the biceps femoris is lateral and the semi- 
tendinosus and the semimembranosus are medial. Under normal condi- 
tions the sciatic nerve moves freely within the space between the fascial 
walls of the intermuscular septa. 


PATHOLOGY 


Inflammation of the fascial walls or of the cellular contents of the 
space between them results in the formation of fibrous connective tissue 
bands. These bands usually arise from the fascial walls of the space. 
If they arise from proliferation of the connective tissue stroma of the 

*Read before the joint meeting of the Boston Surgical Society and the Philadelphia 
Academy of Surgery at Philadelphia, Pa., Feb. 15, 1937. 
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fatty tissue surrounding the nerve, they become adherent to the fascial 
walls. The bands are composed of dense fibrous tissue and usually cross 
the nerve trunk at right angles to its long axis. The bands are found 
most frequently in three locations: (1) at a point beneath the gluteal 
fold, (2) at the bifurcation of the nerve, and (3) at the upper limit 
of the popliteal space. Although these are the usual sites at which the 
bands are found, they may be present at any point along the course of 
the nerve. They may occur at a single site or at multiple points. The 
bands contract and press upon or constrict the nerve trunk. Secondary 
inflammation of the nerve sheath is frequently present as evidenced by 
congestion and hyperemia of the sheath beneath and above the con- 
striction and by the presence of fine adhesions on the outer surface of 
the sheath. 

The bands are often so strong that by hooking a finger beneath one 
the extremity can be lifted from the operating table without the band 


breakine or tearing. 


CLINICAL FINDINGS 





The chief symptom of the patients operated upon was severe pain 
localized to one sciatic nerve. The pain irradiated to the calf of the leg 
and frequently to the heel. The onset of pain was usually precipitous 
and most frequently followed exposure of the thigh affected to changes 
in temperature, the temperature change being from hot to cold. The 
pain was of such intensity that it could not be controlled except by 
opiates in large doses. The patients were confined to bed because of 
the pain. It was characteristic of the condition that, when in bed, a 
position for the affected extremity could be found which was pain free. 
Such position was found by the patient lying on the unaffected side; the 
affected thigh held in flexion, the leg flexed to 45 degrees, and the entire 
extremity supported in a position of moderate internal rotation and 
adduction by a soft pillow placed beneath the knee. Movement of the 
extremity from this position of rest caused immediate recurrence of the 
pain in all its severity. Palpation over the nerve increased the pain. 
At points along the course of the nerve the pain was more severe than 
elsewhere. These points of increased pain accorded with the sites of 
constricting bands. 

The ankle jerk was absent. Atrophy of the calf muscles was present, 
the degree depending upon the duration of the disability. Hyperesthesia 
of the skin overlying the course of the nerve was present in all eases. 

During the presence of pain, there was spasticity of the lower trunk 
muscles, especially on the affected side; relaxation of these muscles took 
place when pain was absent. Due to the severity of pain and the eonse- 


quent loss of sleep, the morale of the patients was extremely low. 
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Not any of the patients had severe foci of infection. Abnormalities 
of the lumbar spine, lumbosacral joint, or the sacroiliac articulations 
were either absent or were found not to be responsible for the sciatic 
pain. 


TECHNIQUE OF OPERATION 


An incision was made on the posterior lateral aspect of the thigh from 
the gluteal fold to the popliteal space, The nerve was exposed by blunt 
dissection through the intermuscular septum between the biceps femoris 
and the semimembranosus and semitendinosus muscles. No muscles were 


eut. The sciatie nerve was examined and the presence of adhesions 
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Fig. 1.—Case 9. The distribution of pain and skin hyperesthesia shown by stippling. 
Before operation. 
Fig. 2.—Case 9. Residual pain following first operation at which several adhesions 
were removed from about the middle third of the sciatic nerve. 


detected, The adhesions were freed by cutting. Great care was taken 
to prevent trauma to the nerve. The upper limits of the nerve were in- 
spected by blunt dissection with the finger as high as the sciatic notch. 
The two popliteal nerves were followed by the finger well into the lower 
portion of the popliteal space. All bleeding points were ligated. The 
wound was ¢losed in lavers with interrupted sutures and usually without 
drainage. 

The patients were kept in bed for trom ten to fourteen days after 


operation. They were then allowed gradually to resume normal activity. 
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CASE DATA 





The case group here reported is composed of 24 patients who suffered 






from unilateral sciatic pain. When first seen, the majority of the 






patients had-been under treatment by other physicians for from three 





to ten weeks. During this time all the standard procedures for the 






relief of sciatic pain had been tried without benefit. 






Upon the 24 patients, 28 operations were performed. Two patients 





were operated upon twice; 1 patient was operated upon three times. In 






3 patients who failed to receive complete relief from pain following the 






first operation, it was found, upon subsequent operation, that all the 
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Fig. 3.—Case 9. tesidual pain following second operation at which adhesions were 
removed from about the sciatic nerve in the popliteal space. 

Fig. 4.—Case 9. Absence of all pain following third operation at which a large 
adhesion was removed from about the sciatic nerve in its proximal course. The 
patient has remained free from sciatic pain to date. 











adhesions had not been freed. From these cases it was learned that the 






entire nerve must be exposed and examined carefully. 






Of the 24 patients operated upon, 1 failed to receive any relief of pain. 
Two patients received but partial relief. The remaining cases were 







completely relieved of symptoms and have remained so for periods rang- 






ing from one to thirteen years. No complications developed following 






any of the operations. The patient who was not benefited by exposure 





of his sciatic nerve was operated upon some ten months later for a tumor 






of the ecauda equina. The two patients who obtained but partial relief 








from pain refused subsequent operations. 
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It is emphasized that the 24 patients operated upon suffered from a 


specific type of sciatica. The pathology found at operation and the 


relief of pain which followed operation, proved the diagnosis to be cor- 
rect in 28 eases. 


CONCLUSIONS 


The manner in which adhesions about the sciatic nerve produce local 
pain is analogous to the constricting action of the pyriformis muscle as 
demonstrated by Freiberg.* 

To give this form of sciatica a specific name is unnecessary; it Is 
sufficient to recognize the facet that in some eases adhesions do form 
about the nerve and that when present they are responsible for the en- 
suing pain. When sciatie pain is due to the constriction of the nerve by 
adhesions, but one rational method of treatment is available, the section- 
ing of the adhesive bands by open operation. 


SUMMARY 


1. It is demonstrated that fibrous adhesions on occasion form about 
the sciatic nerve. 

2. These bands press upon or constrict the nerve and produce sciatic 
nerve pain, 

3. The pain so produced is of great intensity. 

4. Complete relief from this pain can be obtained only by the opera- 
tive exposure of the sciatic nerve throughout its course in the thigh and 
the removal of the constricting fibrous adhesions. 
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John Roberts Caulk 
1881-1938 


OHN ROBERTS CAULK was born Oct. 30, 1881, at McDaniel, Md. He received 
J his A.B. degree in 1901 and his M.A. in 1902 from St. John’s College, Annapolis, 
Md. He attended Georgetown University 1901-1902 and graduated from Johns 
Hopkins University with an M.D. degree in 1906. From 1907 to 1910 he was 
assistant resident surgeon in the Department of Urology at Johns Hopkins Hospital. 
After finishing in 1910, he came to St. Louis and soon afterwards was appointed to 
the Department of Surgery of Washington University Medical School. Later, he be 
came professor of Clinical Genito-Urinary Surgery in that institution and served 
in this capacity until the time of his death. 

On June 1, 1910, he married Bessie Jenifer Harrison. Two children were born 
to them, John Roberts Caulk, Jr., and Elizabeth Caulk Evans. The former presented 
him with a grandchild, John Roberts Caulk, III, shortly before his death. 

His staff appointments included most of the St. Louis hospitals. His member 
ship in medical societies was unusually extensive. He was a F.A.C.S., member of 
the American Urological Association (of which he was president in 1925), Clinical 
Society of Genito-Urinary Surgeons, Southern Surgical Society, Missouri State 
Medical Society, St. Louis Medical Society, American Association of Clinical Genito- 
Urinary Surgeons (of which he was president in 1953), Southern Medical Association, 
and St. Louis Surgical Society (of which he was president at the time of his death 
in 1958). 

He wrote many articles and published over a hundred in his comparatively 
short, active period of practice. His greatest scientific interest lay in furthering 
transurethral prostatic surgery, particularly by means of his cautery punch. 

Everyone who met ‘‘Jack’’ Caulk, as he was most frequently known to his friends, 
appreciated that he had an outstanding personality with unusual geniality. His 
greatest ability lay in reflecting the mood of the person to whom he was talking. 
No one has ever seen John Caulk exhibit an ugly mood. He was always light, airy, 
and yet with indomitable will and untiring energy. His friends were legion over the 
United States, with many abroad. At the medical meetings following his demise, 
groups of men were earnestly requesting information of his sickness. He bore the 
trials of his sickness with the same great courage that he exhibited throughout his 
practice of surgery. 


D. K. Rose. 
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Editorial 


The Effect of Sulfanilamide Upon the Liver 


It has been assumed often that the jaundice observed at times after 
administration of sulfanilamide is related closely to increased hemolysis 
or to actual hemolytic anemia. Recent study has brought the realization 
that liver damage, due to the drug, is the important factor in the appear- 
ance of jaundice. The cases reported by Bannick and his associates’ 
indicated that fatal jaundice is much more likely to occur when the drug 
is given to individuals whose livers have already been damaged by pre- 
existing disease. In our experience jaundice has been noted to appear 
much more frequently in the individuals who are most sick at the time 
the drug is started. Three patients have been observed recently who 
were very ill, but not jaundiced, prior to administration of sulfanilamide. 
Jaundice appeared within forty-eight hours after the drug was given 
and in each instance disappeared within four days after its discontinu- 
ance. Two of these patients, suffering respectively from staphylococcus 
osteomyelitis and from peritonitis following roentgen therapy for eancer 
of the cervix, recovered satisfactorily from the acute phases of their dis- 
ease; the third, an instance of beta hemolytic streptococcus empyema, 
has improved considerably but is still under observation. The sequence 
of events in these cases suggested strongly that jaundice was due to a 
summation of the effects of sulfanilamide and pre-existing liver damage. 

Opinion has not vet crystallized as to whether the presence of jaundice 
or its appearance contraindicates the use or the continued administration 
of sulfanilamide. Long and Bliss? **do not believe that the previous 
existence of liver damage or jaundice is necessarily a contraindication 
to sulfanilamide therapy.’’ On the other hand, Lockwood, Coburn, and 
Stokinger® regard jaundice as ‘‘an extremely disturbing development; 
in view of the possibility of permanent damage to the liver, sulfanilamide 
was discontinued whenever it appeared.’’ This is undoubtedly the safest 
attitude, although the question of whether to discontinue the drug will 
have to remain a matter of judgment in each instance. The knowledge 
that sulfanilamide often damages the liver at least mildly makes it clear 
that the drug should not be given except where clearly indicated from an 
etiologic standpoint. In our experience moderate to marked inereases 
of urobilinogen in the urine have appeared in the majority of individuals 
receiving sulfanilamide, even though they were not jaundiced. This is 
evidence of at least a temporary liver dysfunction. 

A comparison of sulfanilamide with other drugs known to cause liver 
damage brings up the question of whether sulfanilamide may eause dis- 
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ease of the liver at some time after its administration. There can be 
little doubt that arsenicals play an important role in the etiology of at 
least some of the hepatic cirrhosis which is seen so much more frequently 
in treated cases of syphilis.t| It seems proper to ask whether the future 
incidence of cirrhosis of the liver will not be higher in individuals who 
previously have received intensive sulfanilamide therapy. The existence 
of this possibility should discourage at least the indiscriminate adminis- 
tration of sulfanilamide in cases where indications for its use are not 
clear cut. 

As further evidence of the similar effects of arsenic and of sulfanila- 
mide upon the liver, Garvin’ has noted, among five instances of jaundice 
following administration of sulfanilamide, one in’ which temporary 
ascites occurred. Garvin recognized the fact that this has been observed 
from time to time in cases of arsphenamine icterus, as well as ieterus 
due to other poisons. 

According to recent studies of porphyrin excretion in the urine, sul- 
fanilamide causes elaboration of coproporphyrin Type III® in common 
with other poisons, such as arsenic,’ lead,*° and probably mercury.'® 
Although the significance of the formation of this porphyrin is not yet 
clear, it appears that its presence in the urine in any appreciable amount 
indicates a marked abnormality in pigment metabolism, and, so far as 
can be determined at present, one that is due to some type of poisoning. 
This is mentioned simply because it is another evidence of the funda- 
mental changes which sulfanilamide may bring about and which require 
constant evaluation in the clinical use of this drug. 

C. J. Watson, M.D. 


Minneapolis, Minn. 
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PHYSIOLCGIC ASPECTS OF HEPARIN 


Heparin as the Physiologic Anticoagulant.—This phase of the heparin 
problem has already been discussed in the sections on the chemistry 
and mechanism of heparin action. [It will suffice to reiterate here 
that a mass of evidence has accumulated which sustains the concept 
that heparin is the product of certain specialized cells occurring in a 
wide variety of species and that it eventually enters the blood stream 
where it acts as the physiologic anticoagulant. 

Heparin as an Anticoagulant for Blood Specimens.—The suitability 
of heparinized blood for various laboratory examinations has been 
extensively investigated. Crude or partially purified heparin did not 
modify any of the constituents ordinarily concerned in chemical anal- 
yses.” ! ™ although in some preparations there has been sufficient 
calenum’’** and inorganie phosphorus’ to introduce large errors into 
determinations of these when generous amounts of heparin were em- 
ploved. Low values for calcium have also been reported,’® ™ presum- 
ably due to the ability of heparin to form poorly dissociated salts. 

‘*Pure’’ heparin or its salts are effective in such small quantities 
that no errors of this sort result from their use. Wilander*® has re- 
ported that sugar, calcium, uric acid, nonprotein nitrogen, phospha- 
tase, and hemoglobin are unaffected by heparinization. The red and 
white cell counts are unaltered, although the latter must be made 
rather soon after the blood is withdrawn in order to escape errors due 
to agglutination. An important use of heparin is found in making 
hematocrit determinations without disturbing the osmotic equilibrium 
between cells and plasma. Rather large amounts (& to 10 mg. per 
100 ¢.c. of ordinary commercial heparin) should be employed in order 
to obtain opaque cell lavers with brief high-speed centrifugalization.™! 

Of the various other laboratory tests there are several in which 
heparinized blood behaves differently from blood rendered incoagu- 

Received for publication, February 1, 1939. 


618 











RECENT ADVANCES IN SURGERY 619 


lable by other means. Thus, heparin is claimed to increase the resist- 
ance of erythrocytes to hypotonic salt solutions,’? inhibit elycolysis,!° 
increase the activity of herbivorous, but not human, phagocytes in the 
phagocytic index test for Brucella infection,“ and to alter the sedi- 
mentation rate. In addition, all reactions involving complement may 
be affected because of the inhibitory action on complement mid-piece. 

The value of sedimentation rates measured with heparinized blood 
has been the source of some discussion. On a priori grounds heparin 
would seem preferable to citrate or oxalate in that it avoids changes 
in the erythrocytes due to osmotic action, maintaining the blood in a 
more nearly physiologic state. In support of this, Plass and Rourke, 


S4 


who introduced the use of heparin in the sedimentation test..* found 
the sedimentation rates of hemophilic blood with and without heparin 
to be identical.*” 

The values obtained with heparinized blood differ considerably from 
those obtained when other anticoagulants are used.s® on the whole 
being greater™ *’ particularly in pathologie blood.’ so that were 
heparin to come into general use, considerably different standards of 
rate would obtain for various conditions. Strém.*° in a eritieal in- 
vestigation and discussion, asserts that heparin is unsatisfactory, the 
error in duplicate tests being much larger than with citrate, and the 
rate in a given test showing surprisingly large and unpredictable flue- 
tuations within the usual time of observation. In his experience, 
heparin added to citrate also alters the sedimentation velocity so that 
it is considerably different from that with heparin or citrate alone. It 
seems evident that controversy over the advantages and disadvan- 
tages of employing heparin in this test will continue for some time. 
In an interesting communication Zirm and Schenk*® state that accel- 
eration of the sedimentation rate when heparin is used may be ob- 
served during a considerable interval after the acute manifestations 
of various types of infection have subsided, at which time the rate by 
the conventional methods has returned to normal. 

The inhibitory action of heparin on complement was first noted by 
Fuchs and Hartmann,!® the effect being exerted upon the mid-piece 
which Fuchs and his collaborators believe to be identical with pro- 
thrombin. The observations supporting this claim and other literature 
on the subject have been dealt with in detail by Fuchs.'* The comple- 
ment inhibiting effect has been confirmed by a number of workers, 
and Wisine” finds that with pure heparin the effect is observed at 
about the same dilutions as those capable of causing a minimal effect 
on coagulation. The identity of complement mid-piece and prothrom- 
bin is still a matter of controversy. Thus, Wising®! has shown that 


treatment of heparinized serum with toluidine blue, which precipi- 


tates heparin quantitatively, does not reliberate any complementary 
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properties. The validity of argument from this rests upon the assump- 
tion that heparin inactivates prothrombin; on the other hand one of 
the arguments for the identity of complement mid-piece and _ pro- 
thrombin is heparin inhibition of the former. 

The Effects of Intravenous and Subcutancous Administration of 
Heparin to Experimental Animals.—Single doses of crude heparin? and 
multiple doses of partially purified heparin’? were administered intra- 
venously to dogs by Howell without any deleterious effects. Reed, like- 
wise, did not find crude heparin toxic.” However, the experience of 
many with the partially purified commercial preparations seems to 
have been like that of the writer, viz., some lots of heparin seemed to 
be tolerated quite satisfactorily by most experimental animals, whereas 
others brought about reactions of varying degrees of severity, at- 
tended by fall in blood pressure, weakness, collapse, rise in tempera- 
ture, retching and vomiting, and occasionally death if large doses were 
employed. An occasional animal manifested a toxic response to prepa- 
rations most other animals tolerated well. Autopsy findings in such 
cases are reported by Murray et al.?* The dosage of these heparin 
preparations required to produce a given extension of coagulation time 
in vivo or in vitro varied markedly with the preparation. There is 
universal agreement that highly purified heparin having an activity 
of the order of 500 Howell cat units per milligram may be injected in 
large quantities without untoward effects of any kind, and that the 
toxicity of the older, weaker products is due to contaminants, not to 
heparin itself. 

The administration of purified heparin has been discussed by Jaques, 
Charles, and Best?* in the case of dogs and rats. <A given dose raised 
the clotting time to a variable degree in different dogs, e.g., 35 units 
(0.35 me.) per kilogram of body weight raised the clotting time from 
the normal three minutes to a period of from fifteen minutes to greater 
than one and one-half hours. The effects of such a dose wore off in about 
an hour. These authors find the most satisfactory method of adminis- 
tration for prolonged effects is by intravenous drip allowing continu- 
ous injection. After an initial single injection of 35 units (0.35 mg.) 
per kilogram a continuous injection of 25 units (0.25 mg.) per kilo- 
eram per hour is made, this rate being altered to obtain the desired 
level in clotting time according to observations on the individual 
animal. 

When purified heparin is administered subcutaneously the effects de- 
pend on the dose and whether an anesthetic is employed or not. With 
large doses, e.g., 450 units (4.5 mg.) per kilogram in the presence of an 
anesthetic (nembutal), the clotting time was raised for ten to twelve 
hours: in the absence of the anesthetic the effects were much briefer. 
With smaller doses, 100 to 250 units (1 to 2.5 me.) per kg., little 
effect was observed. The regulation of the level of clotting time ean- 
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not be satisfactorily achieved in this manner in large animals. Never- 
theless, considerable advances have been made by these workers in 
modifying heparin so that it is more suitable for subcutaneous injec- 
tion. Considering the effects of protamine-insulin in prolonging the 
effects of insulin, they attempted to similarly alter heparin. The pro- 
tamine derivative is insoluble** and forms a suspension difficult to 
inject; on the other hand benzidine forms a salt with heparin which 
is suitable for this purpose and is slowly absorbed, and with this prep- 
aration the effects of one large subcutaneous injection have been pro- 
longed for as much as forty hours. The possible toxicity of benzidine 
is mentioned, but not discussed. 

Observations on rats yielded similar results, although in some in- 
stances fatal hemorrhages occurred at the site of injection. It was 
concluded that the subcutaneous injection of pure or ‘‘modified’’ 
heparin was to be preferred in small animals, whereas constant intra- 
venous injection is best where prolonged effects are desired in larger 
species. 

The observations of Chargaff** on protamine-heparin were extended. 
The heparin present in a given sample of blood may be titrated by 
determining the amount of protamine necessary to alter the anti- 
coagulant effect to a given degree, as these substances apparently 
combine stoichiometrically, one milligram of protamine neutralizing 
0.3 mg. heparin in vitro or in vivo. Protamine is toxic if administered 
in any form intravenously. 

Jaques” studied the duration of heparin effects and its disappear- 
ance from the blood of dogs, and has pointed out some important prin- 
ciples. The maximum rate at which injected heparin (pure) disap- 
pears is of the order of 2 units (0.02 me.) per kilogram per minute, a 
further increase in injection rate above this level leading to a progres- 
sive accumulation of heparin in the blood. At somewhat lower rates 
of injection the removal is proportional to the blood heparin concen- 
tration: however the effect on the coagulation time varies in individ- 
ual animals in relation to their clotting factors. As there is no differ- 
ence in the potency of heparin in vivo and in vitro the concentration 
of blood heparin necessary to establish a given coagulation time is 
readily determined, and from this and data on the rate of injection to 
blood heparin level, the rate required to set the coagulation time at 
any desired level is calculated. 

It is generally agreed that there is no ‘‘negative phase’’ in the 
coagulation time as the effects of administered heparin wear off, i.e., 
the blood does not become temporarily hypercoagulable. 

Heparin and Experimental Thrombosis—The value of heparin as an 
agent in the study and prevention of thrombosis was appreciated by 
Howell. The initial report of its experimental use in this respect is 
that of Mason,” who found that the course of intravascular clotting 
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produced by injection of extracts of lune (thromboplastic substance ) 
into dogs and rabbits could be modified by previous injection of 
heparin, and when sufficient amounts were used no embolism resulted. 
Shionoya’’**> studied the influence of crude heparin on extracorporeal 
thrombosis, i.e., the development of thrombi in a collodion tube through 
which an arteriovenous shunt was established between the carotid and 
jugular vessels in rabbits, a method permitting careful visual inspection 
of the growing thrombi. He found that whereas red thrombus forma- 
tion was retarded by heparinization, white thrombi (platelets and 
leucocytes) deposited on the walls of the foreign surfaces, increas- 
ing downstream, although the appearance of fibrin shreds in and 
around them was delayed. The deposition of white thrombi was pre- 
vented by a combination of heparin and magnesium sulfate, but the 
toxicity of the latter rendered its therapeutic value doubtful.*> It was 
the opinion of Professor Howell, at the time, that pure heparin alone 
would be found to prevent white thrombi accumulation,?® which was 
found to be the case by Best, Cowan, and MacLean”? in similar extra- 
corporeal loop experiments on does, in which the purified heparin of 
Charles and Scott was employed, and in later experiments, this was 
also found to be true in the case of cats and monkeys, and to a lesser 
extent, in rabbits.!°?) The extension from the primary mass was down- 
stream. 

The Toronto workers have also studied the effect of heparin on 
thrombosis following mechanical and chemical injury to veins in 
dogs."7 Mechanical injury was produced by crushing an exposed vein 
followed by repair of the superficial wound if the experiment was pro- 
longed. Heparin was administered intravenously just before the vein 
was damaged. Their findings indicated that heparinization prevented, 
in most instances, the immediate occlusion of the vein following in- 
jury, but that thrombus formation occurred when the effect of the 
heparin wore off. On the other hand, if continuous intravenous injec- 
tion of heparin was undertaken so that the clotting time was raised 
until the intima healed, the incidence of occlusion was diminished 
markedly. For the type of injury they produced, heparinization was 
required for about three days. Similar results were obtained in ex- 
periments involving chemical injury to veins by ricinoleate, except 
that in these cases heparin was less effective when extensive injury 
was produced by strong solutions. With lesser degrees of injury the 
results were extremely good. The authors introduced certain de- 
scriptive terms to indicate the manner of administering heparin. 
‘‘Local heparinization”’ refers to application of heparin to one par- 
ticular area. ‘*‘Regional heparinization’” means the administration of 
heparin so that the circulating blood in one part of the body is ren- 
dered relatively less coagulable than that of other parts, e.g., by 
judicious intra-arterial injection. ‘‘General heparinization’’ describes 
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the infusion of heparin into a vein or artery at such a rate that the 
coagulation time of the general circulation is increased more or less 
equally in all localities. 

In a later paper, Murray and Best!" reported the results of em- 
ployment of regional heparinization in blood vessel surgery in dogs. 
The percentage successes in arterial anastomoses was markedly in- 
creased, and when the lumen was kept patent seventy-two hours, the 
suture lines were healed. Grafting of a section of vein between the 
ends of a sectioned artery was also accomplished, Recurrence of ar- 
terial emboli after removal of the initial one was diminished by either 
regional or general heparinization, and mechanical injury to the 
splenic vein was not followed by thrombosis in the portal system when 
heparin was used. Transplantation of organs was also greatly facili- 
tated. The clinical observations of these investigators will be men- 
tioned later. 

The study of thrombosis produced by chemical injury has been ex- 
tended by Solandt and Best!"* to studies of this process in the coronary 
artery of dogs. A small section of the left branch is freed from the 
myocardium, pinched off with clips, and injected with sodium ricino- 
leate, a procedure which regularly leads to subsequent development of 
occlusion after the clips are removed and the circulation restored. 
General heparinization initiated prior to injection of the ricinoleate, 
continued for twelve to twenty-four hours, prevented thrombus for- 
mation in the damaged artery during that time. Prolonged therapy 
designed to give the intima a chance to heal had not been undertaken 
at the time of this report. The clinical possibilities these experiments 
suggest are hampered by the absence of adequate premonitory signs 
of onset of an acute coronary crisis. 

The contributions of the Toronto group to the various phases of the 
heparin problem have been summarized in an interesting lecture by 
Professor Best.1!% 

The value of heparin in a large variety of circulatory disorders will 
no doubt be reported in the future, thus, for example, it apparently 
does not modify the vascular sequelae of experimental frostbite pro- 
duced by localized exposure to cold, in the case of cats.1 

‘Heparin and Experimental Pleurisy.—Widstré6m and Wilander!” 
have reported benefits from the use of heparin in experimental pleurisy 
produced in rabbits by injection of a dilute iodine solution into the 
right pleura, followed by multiple injections of 10 mg. of heparin 
starting five to six hours later. In control animals a copious exudate 
was formed which became interwoven with a fibrin net, the fluid being 
eradually adsorbed leaving a partially organized fibrin residue, the 
lunes being adherent in places. In those animals receiving heparin no 
fibrin appeared in the exudate and although this was more sanguine- 
ous, absorption was very rapid, and no adhesions were found. Heparin 
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alone did not damage the normal pleura. It should be remembered 
that heparin is nondialyzable and thus exerts a prolonged effect. 

Heparin and Exchange Transfusion.—The term ‘‘exchange trans- 
fusion’’ has been applied to the techniques in which the blood of the 
donor and that of the recipient are exchanged either by cross circulation 
or by cross injections and withdrawals of blood, the usual purpose being 
to allow the kidneys of the normal recipient to clear the metabolic end 
products from the blood of a donor with renal insufficiency. Efforts 
to do this without the aid of an efficient anticoagulant are complicated 
by the appearance of thrombi.!°° 

The use of purified heparin in such experiments was first made by 
Thalhimer’”* in making cross injections and withdrawals of blood be- 
tween normal (anesthetized) and bilaterally nephrectomized dogs in 
order to relieve the developing uremia in the latter. In a later paper 
Thalhimer, Solandt, and Best! report further experiments in which 
the exchange of blood between donor and recipient is continuous and 
regulated by a special pump?!” designed to deliver exactly equal quan- 
tities of blood in two directions, and permitting as much as 12 L. of 
blood per hour to be exchanged between dogs weighing about 8 kg., 
one of which had been previously bilaterally nephrectomized. In ex- 
periments of long duration, made possible by adequate use of purified 
heparin, the blood and tissues of the two dogs came to equilibrium in 
respect to urea, followed by a rapid fall of urea in the mixed bloods 
as urinary excretion progressed in the donor animal, the uremic part- 
ner losing those symptoms referable to nitrogen retention. Autopsies 
failed to reveal any damage of the organs of either animal. It was 
noted that occasional difficulties were encountered because of blood 
incompatibility between the dogs. Although dogs do not have definite 
blood groups, some possess isoagglutinins and hemolysins which ag- 
elutinate and hemolyze the red cells of other dogs, a complicating faec- 
tor which has often been ignored in experimentation on this species. 

Thalhimer’’* also reported experiments in which the heparinized 
blood of the nephrectomized dog was led through an extracorporeal 
loop consisting of cellophane sausage casing so arranged to permit 
continuous dialysis against saline as a means of removing the accumu- 
lated end products, a procedure which has been described in slightly 
modified forms by others, beginning with Abel in 1913.1° 

Heparin and Anaphylactic Shock.—In 1926 Kyes and Strauser™® 
published experiments showing that anaphylactic shock produced in 
pigeons sensitized to sheep serum was obviated if, just prior to the 
injection of the critical dose of antigen, sufficient heparin was admin- 
istered intravenously to render the blood incoagulable. The results 
were entirely convincing and were interpreted as supporting the 
hypothesis that in the acute stage of anaphylaxis there is widespread 
intravascular fibrin formation with resultant generalized embolism of 
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minute peripheral vessels. Heparin was presumed to inhibit this fibrin 
formation. Although anaphylaxis is accompanied by prolonged clot- 
ting time,’! it had been shown '!” and confirmed! ™4 that this pro- 
longation is preceded by a brief period during which the blood is 
hypercoagulable. The obvious importance of these observations led 
to similar studies by several investigators. The results in each case 
are almost equally convincing, but most contradictory. Confirming 
the Kyes-Strauser claim are the results of Williams and van de 
Carr! 1 and Doxiades and Lemke!!® on guinea pigs sensitized to 
horse serum. The work of Mills'!? is only indirectly supportive in 
that he found that rendering the blood of guinea pigs sensitized to 
egg white hypercoagulable by injection of tissue extracts exaggerated 
the response to the subsequently injected antigen. 

On the other hand, the beneficial effect of heparin was not confirmed 
by Hanzlik, Butt, and Stockton!’ with pigeons sensitized to horse 
serum, nor by Reed and Lamson,' Hyde,'!® Loewenthal,!*"’ Bradley 
and Dragstedt!*! and Klopstock!?" with e@uinea pies similarly sensi- 
tized. Waud'** and Reed!" believed that heparin increased the 
severity of the anaphylactic responses they observed. It may be 
stated, therefore, that while anaphylaxis may occasionally be amelio- 
rated under certain conditions by heparinization, there is no evidence 
that this is generally so, nor can the evidence be taken to support the 
contention that acute anaphylactie shock is associated with intra- 
vascular fibrin formation. 

The prolongation of clotting time accompanying anaphylaxis is as- 
sociated with an increase in blood heparin'*? and this may be titrated 
with protamine. When a hepatectomized dog is thrown into anaphylactic 
shock there is no increase in clotting time and the blood heparin is not 
altered, indicating that the liver is the source of the anticoagulant 
liberated during anaphylaxis. 

The clotting time and blood heparin are also increased in peptone 
shock, as was shown by Howell’ and confirmed by the protamine 
titration,!*° 


The injection of homologous or heterologous tissue extracts may 


cause widespread intravascular coagulation in the recipient, an effect 


of the thromboplastic material in these extracts, and not related to 
sensitization phenomena. These consequences may be avoided by pre- 
liminary heparinization as has been shown by Mason”? and Roome and 
Wilson.!76 

Heparin and Tissue Culture.—Craciun'** first called attention to the 
advantages of heparinized plasma as a stock medium for tissue eul- 


ture: however, observations such as those of Goerner,!“° who found 
exposure of Flexner-Jobling rat sarcoma tissue to heparin-inhibited 


subsequent growth, indicated that specific effects of heparin might 
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have to be considered. Fischer and Parker,'*" in study of growth 
and differentation, employed heparin in certain experiments in which 
proliferation was depressed and differentiation enhanced, a result 


which Zakrzewski'®’ showed to be referable to the inhibitory action 
of heparin on growth of cultures under these conditions. The addi- 
tion of prothrombin to the culture medium stimulated proliferation ; 
addition of heparin inhibited this and permitted differentiation. He 
regarded prothrombin as a stimulator of cell proliferation which could 
be inhibited by heparin, thus indirectly causing differentiation.!*! 
Later?** 183 he found that Jansen sarcoma cells cultured by the 
Fischer-Parker method in serum had their growth inhibited when 
heparin plasma was added, as was the case for normal cells. The lat- 
ter regularly differentiated in spite of growth standstill, whereas the 
sarcoma cells did not differentiate and resumed their rapid growth 
even after two months’ inhibition, when returned to an optimal growth 
environment. Similar effects could be obtained with additions of 
heparin to serum, showine a fundamental difference in the behavior 
of normal and tumor tissue. Serum alone is not suitable for lone time 
culture of normal tissue; however, addition of heparin inhibits growth 
to an extent that this otherwise insufficient medium will support its 
needs, under which conditions differentiation oceurs.’°* Other anti- 
coagulants behave similarly, and as heparin and prothrombin both 
occur physiologically, Zakrzewski believes they are probably of great 
importance in growth and regeneration processes. Inhibition of growth 
by heparin has also been observed in the case of yeast.” 

Heparin and the Reticulo-Endothelial System—Von Janes6'™® has 
emploved heparin in experiments designed to study the mechanism of 
reticulo-endothelial blockade by colloidal metals. He has shown that 
the storage of these foreign substances by reticulo-endothelial cells 
takes place in two phases: (1) adsorption on the surface of the cell 
facilitated by the previous formation of a fibrin network around the 
particle, and (2) vacuolar storage of the adsorbed particle in the cell. 
The preliminary process, therefore, resembles that of coagulation, and 
is inhibited by heparin (and several other anticoagulants). A specific 
means, therefore, is available for blocking this type of behavior of 
these cells without poisoning or in any other way diminishing their 
potential activity. 

Heparin in Experimental Obstructive Jaundice.—The observations of 
Hillman et al.?°7 indicate that in experimental obstructive jaundice in 
dogs, the blood heparin is not increased, as determined according to 
Howell’s method, and cannot be responsible for the increase in coagu- 
lation time. Similar conelusions are drawn by Chargaff** who failed 
to reduce the clotting time in such instances by addition of protamine 


which combines with and destroys the effect of heparin present in blood. 
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Bactericidal Action of Heparin.—Ueparin does not inhibit the growth 
of staphylococci in blood in vitro,!** nor does it lessen the mortality of 
dogs with staphylococcus bacteremia when injected intravenously.'*" 
Metabolism of Heparin.—The apparent physiologic sources of heparin 
have been discussed in the section on chemistry. Respecting the fate of 
heparin reaching the blood stream physiologically or in consequence of 
administration, very little seems to be known. In the case of a dog 
given multiple injections of partially purified heparin, Howell®? was 
able to recover from the urine a portion of that injected. Jaques,” 
on the other hand, found only traces in the urine and feces, but was 
able to extract increased amounts from the intestines of heparinized 
dogs. Yankovsky!!’ reported that in rabbits the rate at which hepa- 
rin disappeared from the blood was not influenced by bilateral ligature 
of all renal vessels, but that when the intestines, spleen, stomach, and 
pancreas were removed, and the renal vessels ligated, the action of 
heparin was markedly prolonged. It has been shown, however, that 
heparin is rapidly inactivated by serum in vitro, particularly when 
warmed,’ and this phenomenon is probably in part responsible for 
the rapid ‘‘disappearance”’ of heparin from the blood when the coagu- 
lation test is used for its assay. The reactions heparin has been shown 
to undergo with protamine and toluidine blue afford methods by 
which the fate of this substance may be more adequately studied in 
the future. 
CLINICAL ASPECTS OF 





HEPARIN 


Standardization of Units.—The lack of a uniform standard of potency 
for heparin preparations is a source of confusion in the literature. <A 
number of ‘‘units’’ are found, the comparative value of which must be 
traced through the original literature. Recent trends are toward the 
use of either of the following standards: (1) the original Howell unit, 
which is that activity which keeps 1 ¢.c¢. of cold cat’s blood fluid for 
twenty-four hours; (2) the unit of the Toronto workers, which is the 
activity of 4o9 mg. of the crystalline barium salt of purified heparin!! 
and which is about five times as large as the Howell unit; and (3) 
expression as simply the weight of heparin employed. In the latter 
instance it is to be remembered that purified heparin preparations 
differ in potency, although one is not seriously in error in considering 
the pure substance to have an activity of about 500 Howell cat units 
per milligram. 

Effects of Intravenous and Subcutancous Injections.—-The first obser- 
vations on the effects of intravenously injected heparin in man were 
made by Howell’ who found the preparation he used fairly well toler- 
ated; however the experiences of others with partially purified com- 
mercial preparations or products isolated by Howell’s or other methods 
indicated that these were unsuitable for clinical use,'4* ' often pro- 
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ducing headache, chills, fever, fall of blood pressure, and other un- 





desirable reactions. These were traceable to contaminants rather than 





to heparin itself, as pure preparations have been shown to be non- 





toxic and may be administered in large doses with safety. 





The first clinical report in this respect is that of Hedenius and 





Wilander,'** who studied the effects of single and multiple injections 





on the coagulation time, and various other functions in seventeen 





patients. No changes were observed in temperature, blood pressure, 






red cell count or fragility, white cell count and differential or sedi- 





mentation rate. There were no unpleasant subjective symptoms. The 






effect upon the coagulation time depended upon the dose given, 20 mg. 





increasing it to ten minutes within ten minutes after administration, 






whereas 60 mg. increased it to 30 minutes after the same interval. The 






effects rapidly wore off, the coagulation time returning to normal within 





an hour after 20 mg. and three hours after 60 mg. Doses between these 






exhibited proportionate effects. The normal coagulation time by the 






method employed'* is five to seven minutes. Multiple injections pro- 





longed the effects. The findings of Hedenius and Wilander have been 






confirmed by others who have made similar tests of heparin effects 





prior to its use in transfusions (vide infra). Best and his co-workers 






have also made observations on the effect of single doses®* but prefer 





to establish heparinization by continuous intravenous drip by which 






the coagulation time may be maintained at any desired level for 


lengths of time, which in their cases have reached fourteen days.!"! 







The dosage varies considerably with the individual, and the coagula- 






tion time must be observed and the inflow of heparin adjusted ac- 






cordingly. Thus to keep the clotting time at three times its normal 






value they employ a saline solution containing 1,000 units (10 mg.) 






heparin per 100 ¢.c. and allow this to run into the vein at the rate of 






about twenty-five drops per minute, changing the rate in accordance 





with the measured effect on the coagulation time.!#! 






Heparin is effective when administered subcutaneously, as has been 





shown in animal experiments. No systematic study of the effects of 






subcutaneous injections on patients has been reported. Presumably, 






the objections met with in the animal experiments would be encoun- 






tered clinically. It is ineffective orally. 






Heparin and Blood Transfusion—tThe possibilities of heparin as an 





anticoagulant for facilitating blood transfusions were recognized by 






Howell, who used it in several instances as early as 1928.> The results 






were fairly satisfactory ; however, other investigators who employed the 





partially purified commercial preparations found that the danger of 





untoward reactions was too great to warrant its substitution for 






citrate.42 Preparations varied in toxicity but did not display anti- 






146 





venice properties. 
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The production of ‘‘pure’’ heparin reawakened interest in this 
phase of its use. The preparations purified by the means considered 
in the section on chemistry appear to be nontoxic and are tolerated in- 
travenously by man in large quantities without any change in pulse rate, 
blood pressure, respiratory rate, blood chemistry, or numerous other 
functions which have been investigated other than coagulation and 
bleeding time, sedimentation velocity, fragility, and reactions involv- 
ing complement (vide supra). Of these the significant effects are the 
prolongation of the clotting and bleeding time to an extent dependent 
upon the dose employed. A large number of reports have aecumu- 
lated, all of which indicate that toxicity is no longer a factor militat- 
ing against administration of heparin to man. The injected heparin 
solution, of course, must be sterilized, and fortunately this may be 
done without in any way damaging its anticoagulant activity by either 
boiling, or preferably, autoclaving at 110° C. for half an hour. Auto- 
¢claving for longer periods or at higher temperatures leads to inactiva- 
tion, presumably by hydrolysis of the sulfate esters or depolymeriza- 
tion. Bacterial filters cannot be used because of adsorption of the 
heparin by the filter wall? Sterile heparin in solution may be pre- 
served in ampoules indefinitely without loss of potency. 

The transfusion methods in which heparin has been employed fall 
into three general categories: (1) direct methods in which heparin 
solution is used to dampen the foreign surfaces of syringes, rubber 


connecting tubing, ete., to delay clotting thereon, (2) indirect methods 


in which it substitutes for citrate, and (3) either direct or indirect 
procedures in which the donor is heparinized prior to operation, so 
that the blood withdrawn is incoagulable for a suitable period. The 
heparin preparations used, for the most part, have been of four kinds: 
(1) that purified by Jorpes’ method and obtained from the Carolyn 
Institute, Stockholm, (2) ‘‘Vetren,’’? a heparin solution marketed by 
Promonta Chemisches Fabrik, Hamburg, (3) heparin purified by the 
methods of Charles and Scott, and available from the Connaught 
Laboratories, Toronto, and (4) pure heparin solution supplied by 
Hoffmann-La Roche, Basel, Switzerland. 

The first report of the extensive use of purified heparin in blood 
transfusions is that of Skold'*#* who used the Jeanbreau indirect tech- 
nique in which heparin was substituted for citrate in twenty-four in- 
stances. Jorpes’ purified heparin, 0.5 per cent in 0.3 per cent tricresol 
was added to 20 to 25 ¢.c. of sterile saline in the receiving flask so as 
to give a heparin concentration of 4 to 5 mg. per 100 ¢.c. of blood, a 
dose large enough to give a considerable margin of safety against 
coagulation. In one instance some fibrin formed on the walls of the 
flask, and in another the recipient experienced a slight chill. It is 
necessary, of course, that the saline containing the heparin be thor- 


oughly mixed with the blood by agitation; on the other hand foaming 
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and splashing must be avoided in order to avoid formation of small 
shreds of fibrin, or frank clots, in consequence of interfacial adsorp- 
tive forces, independent of the type of anticoagulant present. 

The usefulness of heparin employed in this manner has been ade- 
quately confirmed.4*'! The amount entering the recipient is too 
small to seriously alter the coagulation time which may remain the 
same or be only slightly lengthened for an hour or two. This for- 
tunate circumstance is apparently related to the ‘‘threshold’’ be- 
havior of heparin in its effect upon coagulation time*’ and to the fact 
that it seems to be rather rapidly destroved, excreted, stored, or in- 
activated after administration. Large excesses of tissue factor 
(thromboplastic substance, cephalin) overcome the action of heparin 
and it has been found safe, therefore, to employ it for transfusions 
immediately after or during surgical operations. 4° A simplifiea- 
tion of Clemens’ apparatus for indirect) transfusion employing 
heparin has been described recently by Heim.?’? In this procedure 
the tubing surfaces are dampened with heparin solution before the 
blood is drawn into the receiving flask which also contains some of the 
solution. 

In all these reports it is stated that no difficulties are encountered 
from either clots or untoward reactions by the recipient. The latter, 
when they occur, are traceable to sources other than the anticoagu- 
lant.45 The quantities of heparin which should be used in these 
indirect procedures depend upon the particular preparation em- 
ploved. Inasmuch as it is preferable to use too much rather than too 
little, 3 or 4 me. of the highly purified heparin preparations per 100 
¢.c, of blood is to be recommended for the time being. Experience 
may justify a considerable reduction of this. Larger amounts are 
needed in case the blood is to be stored or kept for any length of time 
before administration to the recipient. 

Hedenius!*” proposed the procedure of heparinizing the donor, the 
subsequent transfusions being performed by either direct or indirect 
methods. In his initial report eleven cases were considered, the dosage 
being 50 to 150 mg. of Jorpes’ purified product. It was later decided 
that one milligram per kilogram body weight was the satisfactory 
dosage for donor heparinization.** The donor coagulation time ten 
minutes after injection is raised from the normal five to seven minutes 
to fifteen to thirty minutes, this being sufficient time to finish the 
transfusion routine. No untoward reactions occurred in either donor 
or recipient. It should be pointed out that this method requires only 
the simplest apparatus and minimum manipulation. It has the ad- 
ditional advantage of introducing a minimum amount of heparin into 
the recipient, and in Hedenius’ cases the coagulation times were 


slightly shortened rather than lengthened. In opposition is the ex- 
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pense of the larger amounts of heparin required and the facet that 
the donor’s coagulation time is raised for several hours after the in- 
jection. The latter objection does not appear to be one of any con- 
sequence. The procedure has been employed by others with success.°! 

The clinical experiences thus far reported appear to justify the 
conclusion that heparin is a useful adjunct in performing transfusions 
and permits simplification of the technique to the point that in the 
future it may be readily performed by the practicing physician in the 
patient’s home, 

Heparin and Thrombosis.—By far the most important possible elini- 
cal use of heparin is the prevention of postoperative thrombosis, yet 
little can be said concerning this at the present time. As Professor Best 
has pointed out, a large number of carefully controlled cases must be 
available from clinics where all the facilities necessary for the study are 
available, and where a fairly constant type of postoperative care is 
practiced before a certain evaluation may be made.'*! At the moment 
this may be said: In the results thus far obtained by animal experi- 
mentation, and in the limited clinical reports available there is nothing 
to indicate that heparin will not be therapeutically useful in this 
respect; on the other hand, all the evidence accrued supports the belief 
that it should be an extremely valuable weapon with which to combat 
thrombotic complications following various surgical procedures. 

Heparin for this purpose is employed to render the blood less coag- 
ulable for a suitable time postoperatively to antagonize the thrombo- 
plastic substance entering the circulation during and following opera- 
tion and until sufficient healing of cut surfaces has taken place to 
minimize thrombus formation at those points. It also prevents co- 
agulation of stagnated blood in consequence of altered local or gen- 
eral circulatory dynamics. Progress in this phase of the problem may 
be summarized as follows: Heparin preparations suitable for long- 
continued administration without untoward reactions on the part of 
the patient are available. The range of dosage, mode of administra- 
tion necessary to maintain the coagulation time at a suitably high 
level, and time following operation before heparin may be given with- 
out great risk of excessive bleeding, are fairly well established. 

‘Concerning the dosage, there is some variation to be expected with 
the individual patient and with the particular heparin preparation 
employed. Very few figures on patients are available. For animal 


experiments (dogs), Best and his collaborators!” 


employ an initial 
dose of 40 units per kilogram (= 0.4 mg. pure heparin of Charles and 
Scott per kilogram) and follow this by a continuous saline intravenous 
drip containing heparin at the rate of 30 units (0.3 mg.) per kilogram 
per hour, but somewhat lower dosages are used on patients.'#! For 
the time being the surgeon must regulate the dosage according to the 
observed clotting time of the individual subject. Crafoord!* prefers 
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multiple injections over continuous administration, and he finds it best 
to delay heparin administration until three hours after operation in 
order to avoid excessive bleeding, while Murray and Best!'’! wait four 
to twenty-four hours, avoiding cases in which there is any doubt about 
oozing or bleeding. The criteria for cessation of heparin injection are 
stated by Murray and Best!’! as follows: ‘*. . .. when the patient 
has regained normal activity, i.e., when factors thought to contribute 
to the production of thrombosis have ceased to act. This time has 
been reached when shock has passed, and the blood pressure and c¢ir- 
culation are normal; the incision has healed and is not painful, so 
that deep respirations are possible; the patient feels well and energetic 
and moves about actively in bed and can do exercises; distention is 
gone; the appetite has returned to normal; the chest is clear; and the 
temperature and pulse are normal.’’ It is evident that this implies 
heparinization of considerable duration. 

Bancroft, Stanley-Brown, and Chargaff!* have discussed the evalu- 
ation of clotting tendencies in patients by various tests and the rela- 
tion of these to the incidence of postoperative thrombosis. There is 
as yet no reliable means of accurately predicting which individuals 
present the greatest risk. 

Murray and Best!®! also reported encouraging results in the employ- 
ment of heparin following removal of peripheral arterial emboli to 
prevent recurrence during that time the intimal surfaces were healing, 
and in addition after splenectomy to prevent thrombosis in the portal 
vessels. None of 315 cases, of all kinds treated with heparin post- 
operatively, developed pulmonary embolism although many of the op- 
erative procedures were the kind in which this complication is rela- 
tively frequent. In their experience heparin was useful in treatment 
of phlebitis and pulmonary embolism, apparently preventing recurring 
embolism, and led to a more rapid improvement than that noted in a 
control group. 

It is difficult to evaluate individual case reports in which heparin 
has been employed; however, favorable results have been noted in two 
cases of thrombosis of the central vein of the retina!®?°® and in a 
case of thrombosis of the posterior-inferior cerebellar artery (Wallen- 
berg syndrome).'* Presumably, the benefits of the treatment result 
from more rapid resorption of hemorrhage, prevention of further 
coagulation at the site of hemorrhage, prevention of extension of the 
original thrombus, retraction and eanalization followed by its slow 
removal by proteolytic enzymes. 

Heparin and ** Blood Washing.’’—Haas'”* has used partially purified 
heparin as an anticoagulant in his blood-washing technique in the 
treatment of uremia. The blood is removed by a syringe or cannula, 
and, after addition of heparin, placed in collodion tubes and dialyzed 


re 
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against Ringer solution and reinjected. Considerable amounts of non- 
protein nitrogen were removed in this manner during periods of 
dialysis as brief as half an hour. He found this technique easier to 
perform than that of creating an extra corporeal loop in which the 
dialyzing apparatus was part of the circuit. The clinical conditions 
in which this sort of treatment, or exchange transfusion, might be 
extremely useful include the reflex anurias, e.g., after operation on 
one kidney, postoperative renal insufficiency, anurias following inser- 
tion of indwelling catheters, or after suprapubic cystotomy prepara- 
tory to prostatectomy, anuria following severe burns, phenol intoxi- 
cation, mercury poisoning, certain infections, ete. In these instances 
if terminal uremia can be avoided for a time, there is the possibility 
that an adequate degree of renal function may return. Exchange 
transfusion in which purified heparin is employed has not as yet been 
employed (reported) clinically. 

Heparin in Patients With Jaundice.—The evidence from animal ex- 
periments!*? and the observation of Chargaff,*4 that addition of pro- 
tamine to blood from patients with obstructive jaundice does not alter 
the coagulation time, make it probable that the increase in this fune- 
tion in such eases is not due to an increase in circulating heparin. 

Heparin and Hemophilia—Weil'” in 1905 first suggested that the 

failure of hemophilic blood to clot was due to the presence of an 
excess of an anticoagulant, and in spite of evidence to the contrary 
this theory has been reiterated from time to time. Most recently 
Fuchs and von Falkenhausen!™: !6! have stated that an excess of anti- 
prothrombin is to be found in the blood of patients with hemophilia. 
Howell had already reported heparin (antiprothrombin) to be present 
in normal quantities in this disease,'®? and in light of Fuchs’ and 
Falkenhausen’s report, Evans and Howell! repeated their work using 
their method.1®* The results, although only one patient was studied, 
showed conclusively that there was no excess heparin in hemophilic 
blood. It may be taken that whatever is the cause of hemophilia, it 
is unlikely to be associated with any disturbance in the level of blood 
heparin. 
- Heparin and the Reticulo-Endothelial System—rThe interesting ex- 
periments of von Janes6’s!*" have been confirmed in the case of pa- 
tients by Godlowski,'** ! who employed the Adler-Reimann Congo 
red test of reticulo-endothelial activity, and found that heparin in- 
hibited the ability to take up the dye. This may become of interest 
as patients are submitted to longer intervals of heparinization. 


Heparin and Complement.—It must be borne in mind in interpreting 


certain laboratory tests on heparinized patients that complement may 


be inhibited. This aspect seems not to have been studied as yet 


clinically. 
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It is clear that enormous strides have been made in the understand- 
ing of the chemistry and physiology of heparin, and that the purified 
product is now a useful clinical weapon from which much may be 
expected in the future. Nevertheless, a great deal remains to be 
learned, particularly respecting the physiology of this most interesting 
substance, and the present cost of the purified preparations (ranging 
from $50 to $100 per gram) must be reduced considerably before ex- 
tensive clinical and laboratory studies may be undertaken in many 
laboratories and hospitals. Whether or not the production of a cheap 
synthetic and equally active analogue will be the solution of this eco- 


nomic problem remains for the future to disclose. 
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REVIEW OF THE SOUTHERN SURGICAL ASSOCIATION 
MEETING, DEC. 6-8, 1988, WHITE SULPHUR SPRINGS, W. VA. 


AMBROSE H. Srorck, M.D., New OrLEANS, La. 


(From the De partment of Surgery, School of Medicine, Tulane Unive rsity) 


HE fifty-first annual meeting of the Southern Surgical Association was held in 
White Sulphur Springs, W. Va., at the Greenbrier Hotel, Dec. 6, 7, and 8. One 
hundred fifty-six members, including the senior members and honorary fellows, were 


present. Of forty papers on the program, thirty-seven were presented. 


E. Dunbar Newell, Chattanooga, Tenn., expressed the belief that, because of 
recent advances in the management of gas bacillus infection, publications prior 
to 1934 are practically worthless for present clinical purposes. The low incidence 
of this tvpe of infection observed in the Chattanooga area was discussed and the 
occurrence of gas gangrene in relation to varied types of trauma, including surgical 
operations, was presented. Dr. Newell emphasized the importance of very early 
liagnosis and he advocated the administration of prophylactic doses of antitoxin 
on three successive days for the purpose of reducing the virulence of the infection 
rather than as an absolute preventive. Débridement, accurate hemostasis, and the 
intravenous injection of 10,000 to 30,000 units of polyvalent antitoxin every eight 
hours were considered essential in the active treatment of gas bacillus infection. 
Sulfanilamide and x-ray therapy were also discussed. He believes that it makes 
little difference whether Dakin’s solution, hydrogen peroxide, or potassium 
permanganate be used as an oxidizing agent. Dr. Newell presented a case of gun- 
shot wound of the abdomen with gas bacillus infection which was suecessfully 
treated with 120,000 units of antitoxin, 10 gr. of sulfanilamide every four hours, 
hydrogen peroxide compresses, and x-ray therapy twice a day. 

In discussing this paper, J. Duffy Hancock, Louisville, Ky., reported a case 
somewhat similar to the one reported by Dr. Newell which was treated in 
essentially the same manner. The patient was much improved within twenty-four 
hours and complete recovery followed. Ralph G. Carothers, Cincinnati, Ohio, 
disagreed concerning the value of x-ray therapy and thought that the favorable 
results following its use have been due to low virulence infections. In support of 
his opinion, Dr. Carothers referred to eight consecutive fatal cases treated at Cook 
County Hospital with x-ray. He considered decompression by means of fasciotomy 
a most important part of the treatment of gas bacillus infection. Grover C. Weil, 
Pittsburgh, Pa., discussed the recognition of gas bacillus infection by the detection 


of the sour-sweet odor emanating from the wound. 


Charles C. Green, Houston, Tex., in considering back pain and pain along the 
sciatic nerve, reviewed the normal funetion of the iliotibial traet and indicated 
how division of this band can be done in order to relieve symptoms without pro- 
ducing undesirable collateral effects. The operative procedure was demonstrated by 
means of lantern slides, and several typical case reports were presented in which 
the procedure had been employed with favorable results, including one case in which 
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bilateral fasciotomy was done. Dr. Green has treated 20 cases with 20 cures, al 


though in 2 cases subsequent pliysiotherapy was necessary in order to give full 


relief. Some cases obtained immediate relief in the operating room. Moving 


pictures of 3 cases illustrated most satisfactory results, 








Frank Dickson, Kansas City, Mo., in discussing this paper cited 87 fasciotomies, 
50 of which were done for low back pain. He warned against the indiscriminate 
use of the procedure and gave criteria for selecting cases which might be relieved 
by fasciotomy, and he also referred to the importance of dividing the penetrating 


fibrous fasculi. 











Willis C. Campbell and J. S. Speed, Memphis, Tenn., reporting their observa- 
tions concerning the use of vitallium plates and serews in selected fracture 
cases, praised the work done by Dr. Venable which was presented before the 


Southern Surgical Association several vears ago. The importance of careful skin 
















preparation and operating room technique was stressed and the authors showed 
a new type of screw with threads extending all the way to the head of the screw. 
They find that removal of the plates usually is not necessary. 

In discussing this paper, Charles 8. Venable, San Antonio, Tex., agreed with Dr. 
Speed regarding the selection of cases, and, after expressing gratification over 
the confirmation of his observations regarding vitallium, he showed a vitallium 
cap which he has devised for use in hip arthroplasty. Edgar Gilcreest, San 
Francisco, Calif., considered the introduction of vitallium to be epoch-making, 


but warned against unnecessary employment of open reduction. 






William D. Haggard, Nashville, Tenn., in a study of stones in the pancreas, 
reviewed the descriptions of pancreatic stones and brought the collected cases up 
to date with the addition of a new case. <A total of 195 cases have been reported, 
134 of which have been nonoperated cases. Etiology, symptomatology, associated 
conditions, age and sex incidence, and the factors concerned in precipitating at- 


tacks were considered. The value of X-ray examination in diagnosis was also 
















discussed. Treatment, including consideration of the surgical approaches for 
removal of the calculi, was outlined. 

In discussing the paper, Waltman Walters, Rochester, Minn., spoke about the 
improvement in methods of surgical approach to the pancreas and also emphasized 
the importance of ‘‘scout’’ x-rays. He suggested that diabetics have such x-ray 


examination to rule out pancreatic caleuli. 





John Staige Davis, Baltimore, Md., presented the theory and practical use of 
the Z-incision in the relaxation of sear contractures. The Z-incision was first 
described 80 years ago. Dr. Davis indicated the types of clinical lesions in which 
the Z-method can be advantageously employed and discussed the use of multiple 
Z’s in some eases. Fifty to 100 per cent of the central line of the Z was the 
amount of effective lengthening secured. Softening and relaxation of skin by 
massage, in conjunction with use of the Z-plastic, was advocated. An important 
detail of the procedure is the necessity that the angles cut should not be greater 
than 60° or less than 20°. The procedure may be used to avoid grafting or 


shifting from a distant point, and he prefers it to skin grafting in cases where 










either procedure might be used. 


J. Barrett Brown, St. Louis, Mo., in a presentation concerning the utilization 
of the temporal muscle and fascia in facial paralysis, gave the history of the 
method, which was first described by Blair. Besides demonstrating the method 
used, cases in which restoration of emotional expression had been attained were 
shown. The ultimate results in these cases depend, aside from the surgical procedure, 
on speech training and avoidance of overactivity on the sound side. The operation 


is advocated only when fifth nerve anastamosis is impossible. 
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Walter E. Dandy, Baltimore, Md., 


that improved results are due to insertion of the fascia into the temporal musele. 


discussed this paper and expressed the belief 


He has used this method in several cases, 
Vernon C. David, Chicago, Ill., in a paper entitled The Relation of Chronic In- 
flammation and Especially Lymphogranuloma Inguinalis to the Development of 
Squamous Cell Carcinoma of the Rectum discussed the incidence of the lesions as 


well as the occurrence of carcinoma in such lesions after varying periods of 


time. He recommended the employment of sulfanilamide in the treatment o 
lymphogranuloma inguinalis. 


F. Webb Griffith, Asheville, N. C., reviewed the subject of primary carcinoma 
of the ileum and presented statistics in regard to the incidence of carcinoma of 
the small intestine. He then gave a case report in which a preoperative diagnosis 
of ‘‘probable carcinoma of the small intestine’? was made. The absence of de- 


pendable diagnostic criteria was stressed. 


R. H. Jackson, Madison, Wis., talked about the technique and demonstrable 
advantages of the Devine colostomy for defunctionalizing the colon. From his 
experience he considered it a distinct improvement over other methods for resec- 
tion of the distal colon and one which has brought colectomy into a range of 
reasonable mortality. The merits of the method which he cited included: (1) 
benefits conferred upon the patient, consisting of control of the proximal meatus, 
maintenance of morale, ability to return home, and elimination of the necessity of 
isolation of the patient; (2) the benefits to relatives and friends; and (3) the 
benefits to the surgeon; i.e., a completely clean bowel, favorable position of the 
colostomy which affords a clean field below, and encouragement to perform resection 
and anastomosis at a lower level because the bowel is clean, General adoption of 


this method, he felt, should be accompanied by a decided lowering of mortality. 


Frank H. Lahey, Boston, Mass., presenting deductions from 800 operations 
for carcinoma of the colon and rectum, emphasized the importance of rectal and 
colonic polyps. Seventy-five per cent of colon carcinoma is in the lower colon, 
rectum, and sigmoid, and he considers that many bowel carcinomas develop in 
polyps. He believes these lesions should be approached during the premalignant 
stage. Improved tables and other apparatus facilitate the care of these patients. 
He warned against fulgurating high polyps in one’s office. In his cases malignant 
changes were observed at the tip rather than at the base of the polyp. He gave the 
percentages in which various types of operations have been done and cited the need 
for disseminating to the profession and the laity knowledge concerning colostomies 
in operable cases. Many cases do not require a colostomy bag. He mentioned 
the importance of seeing the patient after operation in order to give him con- 
fidence in his ability to manage the colostomy. Plastic procedures for sear- 
contracted colostomies were discussed. 

In discussing Dr. Griffith’s paper, John S. Horsley, Richmond, Va., presented 
a case of sympathicoblastoma, the histology of which had been variously 
interpreted by different pathologists. He additionally presented a chromaffin cell 
tumor. Curtice Rosser, Dallas, Tex., discussed Dr. David’s paper and drew atten- 
tion to the observation he made eight years ago concerning the relationship be- 
tween inflammatory lesions and carcinoma. He deplored the fact that Kraske’s 
opinion that such lesions as hemorrhoids, fissures, and fistulas bear no relation to 
carcinoma has been carried down in the literature and in the minds of medical 
men. Of his 16 cases of carcinoma arising from benign lesions, in 9 instances the 
growth was adenocarcinoma. He suggested that it was the fistula accompanying 
Dr. David’s cases that incited the carcinoma, as he has never seen carcinoma 


develop in lymphogranuloma. 
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A. O. Singleton, Galveston, Tex., also discussed Dr. David’s report and showed 
that in a statistical study of lymphogranuloma with rectal involvement in his 
service none had carcinoma. Harvey Stone, Baltimore, Md., asked whether 
Dr. Lahey would do a radical operation for a benign tumor in the hollow of the 
sacrum. He did not feel that the principle of preliminary colostomy should 
be applied in all cases. Fred W. Rankin, Lexington, Ky., in discussing Dr. 
Lahey’s paper, also asked for clarification by Dr. Lahey regarding his indications 
for radical operation. In the past four years Dr. Rankin has done 87 one-stage, 


25 two-stage, 6 two-stage modified Miles or Rankin operations. He expressed the 


belief that purgation and local irrigation in unobstructed cases can adequately 


prepare patients for a single stage operation. Alton Ochsner, New Orleans, La., 
commenting on the Devine colostomy, presented a method of avoiding the sacrifice 
of bowel between the clamps applied at the time of operation and he also advocated 
a transverse incision. He showed a modified Devine clamp devised by Michael 
DeBakey, New Orleans, La., which has a lighter superstructure, and he gave the 
results in 16 cases in which the Devine procedure was used. Dr. Lahey, in 
closing the discussion of his paper said that he did not do radical operations for 
benign lesions and added that he did not mean to advocate the Mikuliez operation 
in all cases as he sees no reason for not emploving the one-stage operation in 
selected cases. He recommended that surgeons start with two-stage and change to 
one-stage operations as they become more proficient in resections of the large 


bowel. 


Harvey B. Stone, Baltimore, Md., presented a method of surgical treatment 
for giant rectum and sigmoid. He reported two cases and described the suecess- 
ful treatment employed in one of these cases. In one case it was possible to 
regulate the bowels without surgical intervention. In the other case, a man who 
had had an imperforate anus and who had a stenotic opening, local plastic opera- 
tions were inadequate, so laparotomy was done and the colon was mobilized, 
after which the patient was turned face down, the intestine around the anus was 
dissected, and then the bowel brought down and attached to the skin edges. Sub- 
sequent introduction of fascial strips to relieve incontinence was only partially 
successful. He believes that one case was of purely mechanical origin while in 
the other case there was no mechanical factor. Sympathectomy, he felt, would 
have done no good in either case. Carrington Williams, Richmond, Va., reported 
a case similar to Dr. Stone’s second case; ie., a 9-year-old patient who had had an 
imperforate anus. A colostomy was performed, followed by a fascial sling opera- 
tion. Dr. Stone, in closing the discussion of his paper, said that he believed a 


colostomy alone would not have been sufficient in the case he reported. 


John de J. Pemberton, Rochester, Minn., considered the anatomie factors of 
‘importance in the development of rectal prolapse and asserted that some ab- 
normality of these structures must be present for development of prolapse. Dr. 
Pemberton reviewed five types of operations for prolapse, choice of which should 
depend on the condition existing in a specific case. All of the methods described 
have been intended to be curative, but in all instances there have been some recur- 
rences. He cited reasons for failure of various types of operations, such as the one 
devised by Moschcowitz. By means of lantern slides he showed a new method 


which he has employed in six cases. 


Ambrose H. Storck, New Orleans, La., presented a résumé of intestinal obstrue- 


tion due to intraluminal foreign bodies, notably gallstones, fecaliths, enteroliths, 
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intestinal calculi, food boli, and intestinal parasites. The occult etiology and the 


sometimes insidious onset of ileus due to foreign bodies have been responsible 






for a generally high mortality. Indications for conservative or operative therapy 






in the various types of foreign body obstructions were discussed. 














John Gerster, New York, N. Y., in discussing Dr. Storck’s paper, considered 


the toxic substances liberated by dead ascarides harbored by the human as 










analogous to toxic substances given off by intestinal parasites infesting horses. 





He cited a case of fecalith obstruction of the descending colon associated with 





a massively distended cecum which protruded through the operative incision, 





in which a cecostomy was done. 










I. A. Bigger, Richmond, Va., talked about the treatment of suppurative peri- 


sarditis and gave the incidence of pericarditis according to autopsy experience 






as compared with the relatively low incidence of clinical recognition of the condi- 


tion. He emphasized the importance of frequent examinations of the heart area 






in septic cases, especially thoracic and subphrenie infections and osteomyelitis. 






Suspicious physical findings should be confirmed by x-ray. <A case treated by 






repeated aspiration until a total of 900 ¢.c. of fluid was removed was presented. 





The diagnosis in this case, which ended fatally, was noninfectious hemorrhagic 






pericarditis. Attention was called to the danger of puncture of a coronary 





vessel in doing pericardiocentesis and Dr. Bigger adversely criticized the treat- 


= 






ment of suppurative pericarditis by repeated aspirations and sulfanilamide. 





Early open operation was recommended and the prevention of sacculations of 






pus by repeatedly passing a gloved finger between the heart and the pericardium 





was mentioned. 
In discussing Dr. Bigger’s paper, Alfred Blalock, Nashville, Tenn., emphasized 


the desirability of early operation and felt that the more extensive operation, 






including removal of the fourth and fifth costal cartilages and a portion of the 






sternum, is desirable. He referred to cases of suppurative pericarditis which 





have been observed in the Vanderbilt Hospital. 











Walter D. Wise, Baltimore, Md., especially considering mesenteric lymphad- 


enitis, discussed the apparent or relative incidence of various abdominal lesions, 






years ago and at present. He added nine personal cases of mesenteric lymphad- 


> 





enitis and cited a high seasonal incidence of this disease entity in August and 





September. The etiology suggested by various observers, the age and_ sex 






incidence, and the clinical picture produced by the acute, subacute, or chronic 






types of mesenteric lymphadenitis were analyzed. 







Mims Gage, New Orleans, La., discussed the incidence of mesenteric lymphad- 
enitis in 65 cases on the Tulane Surgical Service. All these cases occurred in 






patients in whom chronic appendicitis was suspected, and all were relieved 







following appendectomy. An enterococcus was found in 90 per cent of the cases. 





Frederick A. Coller, Ann Arbor, Mich., presented the results of studies on the 
reaction of the peritoneum to trauma. He prefaced his remarks with a comment 







concerning the difficulty of producing satisfactory experimental peritonitis. Con- 





tamination at the time of operation on the lower intestine seems to produce 






some protection for about one month. The study of smears of peritoneal fluid 






or exudate is a valuable prognostic method. 







Fred W. Bailey, St. Louis, Mo., limited the scope of his paper on nonpenetrating 
intra-abdominal injuries to the factors of shock and hemorrhage, without con- 






sidering peritonitis. ‘The many severe nonpenetrating wounds resulting from 
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increasing numbers of automobile accidents require frequently repeated careful 
examination and study, followed by active therapy when indicated. Some cases 
are operated upon too soon, others too late. The author indicated the not 
uncommon difticulty of differentiating between shock and hemorrhage. The 
simplicity and advantages of the Barbour and Hamilton falling-drop method of 
determining specific gravity of blood were discussed and Dr. Bailey indicated 
the value of repeated determinations of this sort as a means of determining the 
progress of cases of acute abdominal injury. Also, plasma protein and hematocrit 
determinations may be helpful guides to management. The danger of secondary 
hemorrhage following spleen injuries was mentioned. The administration of 
adrenal cortical extract was advocated in certain of the more severe cases, 

In discussing this paper, Frank K. Boland, Atlanta, Ga., gave statistics concern- 
ing injuries and deaths and cited the high incidence of such injuries caused by 
automobiles. Dr. Boland spoke about the importance of transfusions and recom- 
mended the use of acacia in the meantime. Rettig A. Griswold, Louisville, Ky., 
observed that at present more rapid transportation results in many critically ill cases 
coming into hospitals; whereas, formerly such cases died before their transfer was 
completed. Quick action by a well-organized house staff is important. Alfred 
Blalock, Nashville, Tenn., discussed the mechanism of shock and reiterated that 
simply replacing the amount of blood jost will not relieve the symptoms asso- 
ciated with hemorrhage. He explained how shock may be produced by various 
mechanisms. James M. Mason, Birmingham, Ala., spoke about the difficulty of 
deciding on the proper management of the severely traumatized individual. 
Robert S. Hill, Montgomery, Ala., reported four cases which presented no serious 
abdominal wall injury, but in which serious intra-abdominal injury was present. 


T. B. Reeves, Greenville, S. C., reviewed his observations and conelusions con- 
cerning the use of appendicocecostomy in the treatment of peritonitis. The pro- 
cedure is considered valuable when adynamic ileus has developed. The pathology 
of peritonitis as well as operative details were presented. He and his associates 
have done 52 cecostomies in their worst cases of peritonitis, with 6 fatalities. 

In discussing the paper, Charles Gordon Heyd, New York, N. Y., emphasized the 
importance of the appendicitis problem. He advocated the Handley operation; 
i.e., a jejunocolostomy and a tube colostomy along the ascending colon. Two 
of 6 patients on whom this operation was performed died. William H. Prioleau, 
Charleston, S. C., discussed the employment of appendicocecostomy and cited a 
mortality of 7 per cent in a group of patients in whom this procedure was used. 
J. Garland Sherrill, Louisville, Ky., re-emphasized the importance of early diag- 
nosis. Frederic W. Bancroft, New York, N. Y., advised that the drainage tube 
be passed on into the terminal ileum. Reginald H. Jackson, Madison, Wis., stated 


that appendicocecostomy is performed in selected cases in his elinie. 


John E. Cannaday, Charleston, W. Va., reporting his observations in regard 
to the treatment of peptic ulcer, reviewed the etiology, the pathology, and the indica- 
tions for the various types of management of peptic ulcer, He considered conserva- 


tive treatment for duodenal ulcer almost always in order. 


Joseph D. Collins, Portsmouth, Va., reported a case of trichobezoar with recur- 
rence. From his review of the literature he found 138 cases on record, including 


his own, with only 3 instances of recurrence. The occurrence of multiple hair 


balls was also cited. Diagnosis by the history, physical examination, and x-ray 
findings was considered. Treatment is purely surgical. In the case of recur- 
rent trichobezoar which he reported there were 3 jejunal hairballs, with com- 
plicating perforation and intussusception, Ambrose H. Storck, New Orleans, La., 
discussed Dr, Collins’ paper and reviewed statistics and observations resulting 
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from a study of bezoars and concretions made by Dr. DeBakey and Dr. Ochsner. 
Frank S. Johns, Richmond, Va., presented 2 bezoar cases which had been previ- 


ously reported, 1 in the stomach and 1 in the intestine. The first case had no 






symptoms, but there was a palpable mass. The second case developed intestinal 





obstruction. 






William H. Prioleau, Charleston, 8. C., reported the results of thyroidectomy 


in cases of hyperthyroidism associated with neurocirculatory asthenia. He 







warned against doing thyroidectomy when neurocirculatory asthenia exists alone. 








Edwin P. Lehman, University, Va., gave the results of a study of the duration 






of preoperative treatment in thyrotoxicosis. His report was based on 401 cases, 





111 of which were nontoxic. The importance of determining the optimum point 






in the preparation of thyrotoxic patient was stressed. Only 3.1 per cent of 






patients had graded operative treatment. In the University of Virginia Hospital 





series the incidence of thyrotoxicosis was as great among negroes as among 






whites. There was a 9 per cent mortality in the negro cases, and the recurrence 






rate was twice as great in the colored cases. The average duration of preopera- 






tive treatment was ten days. Dr. Lehman observed that response to preparation 






varies greatly. Half of the patients, who on admission seem to be in worst condi 





tion, respond much better than certain patients who at the beginning seem less 





toxic. 







In discussing the last two papers, Robert S. Dinsmore, Cleveland, Ohio, expressed 





the belief that it is difficult to select the type of cases referred to by Dr. Prioleau. 






He also said that the asthenic symptoms are likely to return after a period of relief, 





and that tachycardia is likely to persist. If, after an overnight hospital rest, the 






pulse rate is markedly lowered or comes to normal then he considers that there 





is no hyperthyroidism. Dr. Dinsmore was surprised at the high incidence of 







hyperthyroidism among negroes reported by Dr. Lehman. He advised against 





changing the dose of iodine which a patient has been taking before coming under 
the surgeon’s care because of the danger of upsetting the patient. Frank Lahey, 






Boston, Mass., gave a résumé of the continued investigations concerning the blood 






iodine being done in his clinic. They have found that when the blood iodine and 






the basal metabolic rate come to normal together (70 per cent of cases) the recur- 






rence rate is low. When the return does not run parallel (30 per cent of cases), 






20 per cent of the patients have recurrences. A high metabolism with low iodine 





is associated with a high mortality. With high blood iodine there is a high urine 






output with a proportionate increased output of iodine, so that at the end of one year 





the iodine will be low and the patient will be a poor risk. He felt that surgery is 
of no value in neurocirculatory asthenia. Willard Bartlett, St. Louis, Mo., 


outlined what he considered the absolute contraindications to thyroidectomy; i.e., 






(1) eardiae decompensation; (2) psychosis; (3) rapid continuing weight loss; (4) 






vomiting, diarrhea, and excessive sweating; (5) a rising basal metabolic rate; and 






(6) a duration of voluntary apnea less than 20 seconds. The latter factor he con 
siders a very important criterion. I. A. Bigger, Richmond, Va., said that he had 


observed the same high negro mortality rate in hyperthyroidism referred to by 







Dr. Lehman. He believes it not due to any inherent condition but that factors 






such as malnutrition, not necessarily subnutrition but perhaps vitamin deficiency, 





are responsible. James D. Rives, New Orleans, La., explained the unusually high 






mortality in Maes’ report by citing the following: (1) many of the operations 





were done by occasional operators; (2) mismanagement before admission; (3) 






high percentage of negroes in the New Orleans Charity Hospital; i.e., 50 per cent; 






(4) handling of patient in the hospital; ie., two patients in one bed; (5) high 












REVIEW OF RECENT MEETINGS 645 













humidity in New Orleans interfering with loss of body heat. 'T. C. Davison, 
Atlanta, Ga., discussed intravenous iodine preparation and also said that he was 
now doing more radical operations. Dr. Prioleau, in closing the discussion of his 
paper, said that he expected exception to be taken to what he presented, but he 
reiterated that he felt that thyroidectomy was justified in his cases. He believes 
that definite histologic evidence of hyperthyroidism may be lacking in some early 


eases which are promptly given iodine and then subjected to thyroidectomy. 











Charles A. Vance, 


surgery in the presence of hemophilia. He reviewed the descriptions of hemo 





Lexington, Ky., presented the hazards associated with 






philia and drew attention to recent significant experimental work. Four cases 


were reported; in two cases operation was done and in two cases operation was 




















refused. There was one death in each group. Case 1: Breast carcinoma for 
which radical breast amputation was done. There was greater than usual bleeding 
during operation and the skin flaps became elevated after operation. He later 
obtained a history of hemophilia. Case 2: Patient aged 25 years, who had been 
known to bleed excessively since 2 years of age. The patient had symptoms of an 
abdominal catastrophe, due to a gangrenous perforated appendix. Appendectomy 
was done with careful hemostasis; 500 ¢.c. of citrated blood was given postopera- 
tively and 500 ¢.c. of citrated blood was given subsequently. The patient also re- 
ceived fibrinogen, in spite of which the wound filled with blood; 500 c¢.c. citrated 
blood was given at a third transfusion, but the patient died. Case 3: Patient 
aged 19 years, lower right quadrant abdominal symptoms. He has had recognized 
hemophilia since 8 months of age. Hemorrhages into joints and elsewhere. It was 
considered that the patient had a better chance for recovery without operation. 
Treated with theelin, 1 ¢.c. daily; fibrinogen; and fluids parenterally. Mass could 
be felt after several days. Passed large dark stools and developed anemia. Blood 


4 


transfusions given. This patient survived. Case 4: Brother of patient in Case 3, 


aged 25 years, known to be a bleeder all his life. Acute appendicitis. Theelin, 
fibrinogen, transfusions, not operated, appendix ruptured. Died after five days. Dr. 
Vance indicated that the present outlook for control of hemorrhage in hemophilia 
is much better. He outlined Mills’ prophylactic method; i.e., (1) sensitize the 
patient to a foreign protein and keep the patient always sensitized so that if 
necessary a skin reaction may be induced; (2) high protein diet as the protein effect 
on blood is desirable. He did not give other schemes, saying that they would be 


published in the transactions volume. 









Alfred P. Jones, 


Case 1: Splenic anemia, a case reported by Dr. Cushing, the twelfth case of 


Roanoke, 





Va., presented a series of unusual spleen cases. 







Banti’s disease cured by splenectomy. Patient 40 vears of age, still living. Case 


”). 


2: Female, aged 34 years. Mass in upper abdomen. Gaucher’s disease. Splenec- 









tomy. Case 3: Female, aged 8 years. Agranulocytosis. Splenectomy. Case 4: 

Child. Anemia, Banti’s disease, five transfusions. Splenectomy. Case 5: Female, 

aged 23 years, Banti’s disease, swelling in left upper abdomen. Four transfusions, 

‘splenectomy, spleen projected through hernia in diaphragm. 6 
Following the presentation by Dr. Jones, a series of spleen cases were reported. 

L. Wallace Frank, Louisville, Ky., reported two cases in which splenectomy 

was done in which there were miliary tubercles of the spleen. Hubert A. Royster, 







Raleigh, N. C., said that lesions of the spleen are much misunderstood. He re- 







called three cases of splenic cysts previously reported; i.e., (1) a retention cyst, 
(2) a hemorrhagic cyst, (8) a tuberculous abscess of the spleen. W. Lowndes 
Peple, Richmond, Va., reported a case in which the spleen was on a twisted 
pedicle and was lodged in the pelvis. Reginald H. Jackson, Madison, Wis., cited 


the absence of the splenic notch as a sign which has been suggested as an evidence 






of primary neoplasia of the spleen. By moving pictures he showed a hemangio- 
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endothelioma of the spleen with absence of the splenic notch. He also reported 
an infarction of the spleen in a patient with endocarditis. Robert L. Rhodes, 






Augusta, Ga., discussing Dr. Vance’s paper, cited a case in which a hemophiliae was 






just ‘‘let alone’’ and recovered from a severe attack of bleeding. Dr. Vance, in 







closing, reported a case of splenomegaly of inherited syphilis. 








J. M. Mason, Birmingham, Ala., spoke about traumatic arteriovenous aneurysms 


of the great vessels of the neck. Since 1932, 19 arteriovenous aneurysms of various 






vessels have come under his observation, including 7 cases of the sort presently con- 






sidered. Transvenous repair of the fistula was possible in 2 cases. He spoke of the 





cardiac damage associated with such aneurysms, indicated the importance of closing 







them, and reviewed the various methods which have been employed. 








Isidore Cohn, New Orleans, La., presented a paper on arteriovenous aneurysm 
of the femoral artery and reported the case of a patient who was able to return to 






work. The large heart diminished in size following operation and there was also 






postoperative electrocardiographic evidence of improvement. Multiple ligations and 






extirpation were performed because of inability to find a line of cleavage between 






the vein and the artery and beeause there were caleareous deposits in the wall of the 







a rtery. 





In the discussion of the papers presented by Dr. Mason and Dr. Cohn, Mont 





Reid, Cincinnati, Ohio, referred to multiple fistulas which may be produced by 
gunshot injuries. Mims Gage, New Orleans, La., spoke of the effect of arterio- 
venous fistulas on the heart and cited experimental work done with Dr. George 






Herrmann; one dog lived seven vears with an arteriovenous fistula. He reiterated 





the observation that the pericardium does not prevent cardiac dilatation. He 





alluded to a case of internal carotid fistula treated by ligation and excision of the 





aneurysm and also discussed the value of sympathetic nerve interruption or injection 





procedures in conjunction with the surgical treatment of aneurysms. John W. 






Price, Jr., Louisville, Ky., discussed a method of performing vascular anastomosis 


which he used in experimental work. In a lesion distal to the profunda, involving 







the femoral artery and vein, he operated after three weeks and did multiple 





ligations and excisions, since no other type of operation seemed feasible. Joseph 
E. J. King, New York, N. Y., reported four femoral arteriovenous fistulas, all be- 
low the origin of the profunda. Quadruple ligation was done in all cases and all 







recovered with good results. In no instance had more than three months elapsed 
since the injury. Edgar L. Gilcreest, San Francisco, Calif., gave a progress report 
on a subclavian aneurysm case previously reported and now doing well. He em- 






phasized the importance of relieving edema by elevating the arm. Reginald H. 
Jackson, Madison, Wis., reported two cases of femoral aneurysms which were 


approached distal to a tourniquet applied above Wyeth pins. 








John S. Horsley, Jr., Richmond, Va., presented a paper entitled Benign and 
Malignant Lesions of the Male Breast. He stated that the male breast is not a 
rudimentary organ, but contains all of the elements of the female breast, and that 






from a microscopic standpoint the tumors developing in the male breast are 





indistinguishable from lesions of similar character occurring in the female breast. 






Forty-one breast cases occurring in males and 944 cases in females were reported 





99 
o 


to show the sex incidence. Chronic cystic mastitis: males, 23; females, 






malignant tumors: males, 4; females, 359; hypertrophy of breast: males, 2; 





females, 3. Of the malignancies of the male breast the youngest was 13 years 





old and the oldest was 73 vears old. There were four malignancies of the male 






breast. He stated that the prognosis in the male is better than in the female 





because the lesion is more easily recognized and therefore can be diagnosed 





earlier. 
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J. Stewart Rodman, Philadelphia, Pa., reported a case of plasma cell mastitis 
in which a radical mammectomy was done. He stated that in plasma cell mastitis 
there is pain which is usually absent in carcinoma. The lesion is composed of 
areas of necrotic tissue and granulation tissue, large numbers of colostrum-like 
cells containing fatty crystals, and large numbers of plasma cells. This disease 
occurs in nonlactating women, and may be due to a fat-splitting enzyme. Robert 
L. Payne, Norfolk, Va., stated that Cheatle was the first to describe plasma cell 
mastitis. He believed that all the changes in plasma cell mastitis are due to 
inflammation. In the terminal stage there is a production of large amounts of 
connective tissue and this stage resembles carcinoma. L. Wallace Frank, Louis- 
ville, Ky., reported cases of fat necrosis of the breast and spoke on differential 
diagnosis. Isidore Cohn, New Orleans, La., reported two cases of carcinoma of 
the breast occurring in the white male. Mims Gage, New Orleans, La., reported 
6 cases of carcinoma of the male breast, 5 cases in negroes and 1 in a white person. 


He stated that carcinoma of the male breast is much more common it 


the negro 
race. He also reported a pure osteoma occurring in the left breast of a 60-year 
old 


white male. 





Roy D. McClure, Detroit, Mich., gave a report of 90 operations for femoral 
hernia. Among the 24,100 admissions to Ford Hospital from 1916 to 1936, there 
were 4,530 inguinal hernias and 90 femoral hernias, an incidence of 50 inguinal 
to 1 femoral hernia. There were 60 hernias in the male and 30 in the female; 63 
were on the right side and 27 were on the left. Dr. McClure stated that child- 
bearing was not related to the development of these hernias. He expressed an 
increasing preference for spinal anesthesia in operations for hernia. The femoral 
approach (54 cases) was followed by recurrences in 9.7 per cent of cases; the in 
guinal approach (27 cases) was followed by recurrences in 7.4 per cent of cases; 
but when the combined approach (9 cases) was employed there were no recur- 
rences. The mortality for the entire series was 4.4 per cent and the average recur 
rence rate was 7.8 per cent. The operation employed was performed as follows: 
inguinal approach, potential inguinal sae opened, finger inserted into peritoneal 
cavity, femoral sac identified, forceps introduced into sac, sac everted and re 
moved, then closure of transversalis fascia and hernioplasty. In the discussion of 
this paper, Rettig A. Griswold and John W. Price, Louisville, Ky., reported cases, 
and H. A. Rutledge, Richmond, Va., reported 314 cases with a 10.5 per cent re 
currence. With the use of silk, there were 9.1 per cent recurrences; with catgut, 
6.2 per cent; with fascia, 27.7 per cent. Robert L. Payne, Norfolk, Va., showed 
lantern slides demonstrating his method of fascial suture in the repair of femoral 


hernia, using the inguinal approach. 


Walter E. Dandy, Baltimore, Md., reported three cured intracranial carotid 
aneurysms. He believes that the majority in the young are congenital and that 
in the aged they are of arteriosclerotic origin. The three cases reported were in 
the internal carotid canal in the skull. Symptoms consisted of recurrent attacks 
of severe pain back of the eve and on the side of the head. The onset is sudden 
and pain is recurrent. There are pupillary changes due to involvement of 
lymphatics, Treatment employed consisted of the application of a clip on the 
internal carotid (intracranial) and ligation of the internal carotid in the neck, 
trapping the aneurysm between these two ligations. The collateral blood supply 
must be assured before ligation of the internal earotid and is estimated and 
developed by means of the Matas compressor. Mims Gage, New Orleans, La., 
in discussing Dr. Dandy’s paper, stated that the patient must be able to with 
stand the compressor for at least one-half hour without cerebral manifestations, 


before ligating the artery. In the very young adult there is slight chance for 
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cerebral complications due to the rapid development of the collateral circulation. 





Dr. Gage suggested that the stellate ganglion be injected or even removed 





surgically, and if necessary that the stellate be attacked bilaterally to augment 






the collateral circulation by releasing vasomotor control of the cerebral vessels. 





Ernest Sachs, St. Louis, Mo., reported three cases of intracranial aneurysm. One 





patient died following the application of the Matas band to the internal carotid. 






The patient tolerated compression for ten minutes, but when the band was applied 





the patient developed hemiplegia. The band was removed but the patient died 






thirty-six hours later. 












Joseph E. J. King, New York, N. Y., presented a paper entitled Epidermoid 
(Cholesteatoma) Tumors of the Central Nervous System. He considered only those 


intracranial epidermoids arising from the diploe. They constitute 0.6 per cent of 






brain tumors. The x-ray reveals a tumor with scalloped edges. The cholesteatoma 







has three layers: (1) fibrous, (2) epithelial, and (38) desquamated epithelium 
and debris. He reported 6 personal cases, 5 intracranial and 1 spinal. All were 
operated upon and proved histologically. He described the gross pathology and 






the technique of removal. Gilbert Horrax, Boston, Mass., discussed this paper 


and in speaking about dermoids said that they are frequently infected, thus com- 







plicating the operative procedure. 










Edgar F. Fincher, Atlanta, Ga., considered the neurosurgical aspects of low 
back pain and sciatica. The known causes of low back pain are increasing and 






the diagnosis is becoming more complicated, the latest addition being rupture 






of the nucleus pulposus. He reported one case due to melanoma of the sub- 





arachnoid and vertebra. The inguinal glands also contained a melanotie growth. 






Another case reported was due to a bullet lying on the sciatic nerve, with chronic 





osteomyelitis of the femur. <A detailed history is most important in the differ- 






ential diagnosis. He reported 50 cases of herniated nucleus pulposus; 70 per cent 






of these cases gave a history of injury; 11 cases did work which contributed to 






back trauma. The 50 cases presented all of the usual neurologic signs and symp- 





toms. There was a history of pain in the back radiating to one or both thighs. 





Tenderness between spinous process at site of herniation occurred in all cases. Dr. 






Fincher used lipiodol intraspinally and epidural injection of air to demonstrate 





the site of the lesion. He suggested that this latter method should be used more 






frequently instead of lipiodol. In operating, he performed unilateral laminectomy 






and allowed the patient up in a few days. Results in all cases were excellent. 





Dery] Hart, Durham, N. C., spoke about the reduction of postoperative tempera- 


ture reactions obtained by sterilizing the air with bactericidal radiant energy, 






especially from the standpoint of the effect of summer heat and perspiration. 





Wound healing was more perfect, and infection was reduced to a minimum. 






Length of stay in the hospital was shorter and postoperative temperature re- 
actions were reduced. Reginald H. Jackson, Madison, Wis., stated that all sur- 


gical wounds are contaminated and should be treated as such. He showed a 








moving picture demonstrating his method of treating surgical wounds. Walt- 





man Walters, Rochester, Minn., said that the Society should accept the method 
of Dr. Hart for consideration. He suggested to Dr. Hart the study of the effect of 






the light on the blood pressure, fatigue, skin, blood, and glands of internal secre- 






tion of the operating surgeon. He further suggested that the Association have a 


5 
t 







symposium on the control of infection in operating rooms. 









Guy L. Hunner, Baltimore, Md., discussed the treatment of congenital cystic 
kidney by means of ureteral drainage. The surgical and medical treatment of this 







condition is unsatisfactory. Stricture of the ureter is present in most cases of 


the kidney. 





congenital cystic disease of The early diagnosis of this condition 
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is important. Routine use of a bulb in investigating the upper urinary tract is 


important. X-ray is of little help in diagnosing stricture of the ureter. Routine 


dilatation of the ureter is the best treatment of this condition. 


W. F. Shallenberger, Atlanta, Ga., spoke about conservative pelvic surgery. 
Conservative measures are often more trouble and more difficult, technically, 
than radical measures. <A study of each case is necessary and development of 
technique is important. Conservation of part or all of the ovary in cystic diseases 
is important. The use of radium and myomectomy in the treatment of fibroids was 


stressed. 


John T. Moore, Houston, Tex., presented a paper on An Improved Method of 
Vaginal Hysterectomy for Prolapse of the Uterus. This operation was originally 
described by Dr. L. L. Shropshire, of San Antonio, Tex. Rubber-covered clamps 
are placed on each side of the uterus; the uterus is sectioned on each side in its 
wall but outside of its lumen; the uterine slabs are then approximated by mattress 
sutures. The uterus is replaced in the abdomen and an anterior colporrhaphy 
done. If this does not give adequate support, a Watkins interposition operation 
is done on the remaining uterine segment. The operation preserves the vascular 
and nerve supply of the uterus. He thinks that the procedure is better than the 
Mayo technique because the possibility of herniation is less, but he does not 
advocate it routinely in prolapse; he still does some facial supports. Emil Novak, 
Baltimore, Md., discussed this paper, saying that in this country the abdominal 
route is the most popular, while vaginal hysterectomy is popular on the Continent. 
He has never done Dr. Moore’s operation, but he has done a defundectomy in 
the course of doing a Watkins operation. He felt that no harm comes from dis- 
turbing the blood and nerve supply in doing a vaginal hysterectomy. He thought 
that Dr. Moore’s operation was as good as the orthodox vaginal hysterectomy. 
Dr. Moore, in closing, said that he thinks the slabs of uterine tissue have a con- 


stitutional endocrine value. 


Quitman U. Newell, St. Louis, Mo., spoke about injury to the ureters during 
pelvic operations. The author stated that in 3,144 hysterectomies performed 
at Barnes Hospital since 1915, the ureter was injured in 15 cases. The early 
recognition of the injury is important. Transplantation of the ureter into the 


bladder is not satisfactory. Dr. Newell favors an end-to-end anastomosis. 








Book Reviews 











Fractures of the Jaw. By Robert H. Ivy, M.D., D.D.S., F.A.C.S., Professor of 
Maxillo-Facial Surgery, Graduate School of Medicine, and of Clinical Maxillo- 





Facial Surgery, School of Dentistry, University of Pennsylvania, and Lawrence 
Curtis, A.B. M.D., D.D.S., Assistant Professor of Maxiilo-Facial Surgery, 







Graduate School of Medicine, and School of Dentistry, University of Pennsylvania. 






Ed. 2. Pp. 192, with 199 illustrations. Philadelphia, 19.8, Lea and Febiger, $4.50. 














This second edition should continue to receive wide acceptance as a standard 








reference for fractures of the jaws. Anatomic descriptions and illustrations are 






clear. 





Descriptions of all types of fractures are given, beginning with the simpler and 


more frequent ones. Treatment is given clearly and with fairness to all acceptable 






types of procedures, but one is glad to find definite views of the authors throughout. 





Although no claim is made for having combed the literature, this undoubtedly has 





been done. One who has tried to arrive at a standard set of conclusions by cover- 






ing the endless amount of ideas in the literature will accept this work with great 







relief. 





The general surgeon, oral surgeon, dentist, and roentgenologist all will find usable 


methods advocated for their respective fields in the care of fractured jaws. 






The Principles and Practice of Medicine—Designed for the Use of Practitioners 
and Students of Medicine. Originally written by the late Sir William Osler. 


Revised by Henry A. Christian, Harvard University, Boston, Mass. Ed, 13. Pp. 
1424, with 1 illustration. New York, N. Y., 1958, D. Appleton-Century Com- 











pany. $4. 














Osler’s textbook of medicine appears now in the thirteenth edition under the 
editorship of Henry A. Christian, Physician to the Peter Bent Brigham Hospital in 


Boston. It is interesting to turn the pages of this and former editions and to 







note changes in subject matter which have come with the years. It is startling to 





note how much of the skeletal strueture worked out by Osler remains still, There are 






diseases where the growth of knowledge is reflected in more specific treatment and 






new points of view. It is somewhat discouraging to note the number, however, 
ging 





of which this cannot be said. 





Present-day American teachers of medicine and surgery were probably all reared 





on Osler’s text of medicine, and it is very reassuring to see an eminently practical 






and useful book sustain its popularity well into a new generation. 






In his preface, the new editor states: ‘‘In preparing this revision, wisely or 


> 





unwisely, 1 have had the assistance or criticism of no one.’? Much as the present 





reviewer is devoted to Osler’s Principles and Practice of Medicine, he is definitely 






of the opinion that the new editor would have gained much for this thirteenth 





edition by availing himself of the help of acceptable authorities in special fields. 






Medicine has outgrown any one man’s knowledge. Despite the disadvantages of 
_ a foal 






varying styles and different points of view apparent in the text of multiple author- 






ship, the advantages of more authoritative and exact information weigh heavily in 
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its favor. Even though intended primarily for the undergraduate student and 
general practitioner, the absence of references in this text is a serious omission. Osler 
employed commonly the scheme used frequently in physiologic literature of inserting 
the year after a quotation from an author, such that the earnest student desiring a 
more intimate acquaintance with the subject under discussion could find it readily 
in available indices, a practice which the new author unfortunately has not deemed it 
worth while to continue. 

It is to be hoped that if the present editor of Osler’s Principles and Practice of 
Medicine undertakes a new revision that he will avail himself of the assistance of 
others who will divide the burden and enhance the value of this important and 


substantial text. 


A Textbook of Gynecology. By Arthur Hale Curtis, M.D., Professor and Chairman 
of the Department of Obstetrics and Gynecology, Northwestern University 
Medical School; Chief of the Gynecological Service, Passavant Memorial Hos 
pital, Chicago, Ill, Ed. 3. Cloth. Pp. 608, with 318 illustrations. Philadelphia 


and London, 1988, W. B. Saunders Company. $7. 


The first edition of this book was published in 1931 and contained 362 pages 
and 522 figures. The present edition contains over 600 pages and 518 figures, many 
colored. In the present edition the author has given up the plan of his first edition 
in which he reported only his own views. He now presents a composite view but 
Wisely emphasizes his own beliefs. Several new chapters have been introduced. 
The chapter on anatomy presents this subject from the viewpoint of the gynecologist 
rather than the anatomist and is for that reason of great value to both student and 
gynecologist. The subject of gynecology has been covered in its entirety. Surgical 
procedures and medical treatment are presented when indicated. The only criticism 
which the reviewer could possibly make would be the need of the insertion of a few 
more illustrations in the section on technique of total hysterectomy. The book is 


highly recommended, 


Sulfanilamide Therapy of Bacterial Infections: With Special Reference to 
Diseases Caused by Hemolytic Streptococci, Pneumococci, Meningococci, and 
Gonococci. By Ralph R. Mellon, Paul Gross, and Frank B. Cooper. Pp. 398. 
Springfield, IL, 1988. Charles C. Thomas, Publisher. $4. 


Sulfanilamide and its related compounds were introduced into this country the 
latter part of 1936. Employed originally for the treatment of hemolytic strepto- 
coccic sepsis, they have been found effective for a variety of bacterial infections. 
Within a short period of time, a voluminous literature concerning this new chemo- 
therapy has confronted the medical profession. The present volume is, in part, a 
review of this literature, and a presentation of investigative work that has been 
carried on at the Institute of Pathology of the Western Pennsylvania Hospital. 

The work is divided into four sections. Section I includes a good summary of 
the chemistry and pharmacology of sulfanilamide and similar compounds. Succeed- 
ing chapters review the experimental results and the clinical applications of these 
drugs, with particular reference to the hemolytic streptococcus, pneumococcus, 
meningocoecus, and gonococcus. Section If is a review of the authors’ experiments 
and clinical results with sulfanilamide in streptococcic and pneumococcie infections. 


Their work with the streptococcus confirms the work of many others. Evidence is 


presented to show that sulfanilamide will protect animals infected with pneumococci. 
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A small number of human cases with Type III pneumococcic pneumonia were treated 
with sulfanilamide and only suggestive evidence is presented that the drug was effec- 
tive. It is stated that ‘‘vitamine—hormone reinforcement’’ of patients severely ill 
with pneumonia should accompany sulfanilamide therapy, and inadequate data 
are presented to verify this opinion. Section IIIT is devoted to a discussion of the 
mode of action of sulfonamide compounds. Precise information on this point is 
still forthcoming. Further controversial material is introduced when it is implied 
with insufficient evidence that sulfanilamide may play a role in the dissociation of 
bacteria. As an example, hemolytic streptococci may dissociate into diphtheroids, 
Section IV concludes with a general discussion of chemotherapy and the factors 
determining therapeutic efficiency. 

The authors cite 305 references. They have reviewed the literature well, but 
have presented the results of some of their own investigative efforts without 


adequate data to support their conclusions. 


Applied Anatomy, Functional and Topographical. By Robert H. Miller, M.D., 
Associate Professor of Anatomy in the University of Tennessee, College of 
Medicine, Memphis, Tenn.; Formerly Associate Professor of Surgery in Charge 
of Operative Surgery; Formerly Attending Surgeon to the Memphis General 
Hospital, Memphis, Tenn. Pp. 484, with 55 engravings and 16 color plates. 
Philadelphia, 1938, Lea and Febiger. $6.50. 

‘‘This volume attempts to correlate the facts gained by observation in the 
laboratory and apply them to the dynamics and function of the living body.’’ 


In order to review fairly a book, it is necessary to know to whom the book is 


addressed, for what purpose it was written. It is difficult to answer these questions 


about this volume. If the medical student in his clinical work should wish to refer 
to this Applied Anatomy after he has heard his surgical instructor discuss the rela- 
tions of the thyroid gland, he would find no mention of the recurrent laryngeal nerve 
and he would see in the illustration to which he is referred only a posterior view 
of the gland, labeled ‘‘ parathyroid glands.’’ If he wishes to know why a rigid 
catheter is depressed after it has been passed for a certain distance in order to 
pass it into the bladder, he will look in vain for an anatomic explanation. 

The sections on the skin and the organs of the special senses are entertainingly 
written and seem to the reviewer the best portion of the book. The illustrations are 
few and for the most part do not come up to the standard we expect in a modern 


publication, 





